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Hd You Want toKnow about 


BASIC HOME CARPENTRY 


“<¥/) From Making a Storm Window to Building a New Wing 
ay /, 1,001 Jobs Made Easy with Simple “How-to” Text 


And over 500 “Show-How” Pictures! 
high dividends and satisfaction as a 


N sound working knowledge of "BASIC 


HOME CARPENTRY.” Here it is—from A 
to Z! Everything you want to know to SAVE 
today’s high labor costs on 1,001 carpentry 
jobs a man likes to do around his home. 
Whether your wife wants a Clothes-Pin Box 
Storm Windows, or a Wall Cabinet—whether 
you want an extra Bedroom, a Garage, an Attic 
Apartment, a whole New Wing on your home 
here are all the basic “how-to” instructions 
you need to do an A-1 job, With over 500 “how- 
to” pictures and diagrams, 


JOTHING PAYS the family man such 


Learn Professional Tricks to Save 
Time — Work — Money! 


n, enclosed in winter 


Millions have been delighted to pay 
$3.93 and $4.95 for other money-san 


ing WISE, “how-to” ‘books. Now, ts 
1,001 Wonderful Improvements win NEW FRIENDS. "we. take. thi 
Learn how to Frame House Walls, even more popular book and lash the 

. Roots. . Modemnize Kitchen price way down, to only $2,931 But 
and Bath... Build and FREE. tell mi 
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ise, you pay’ nothing ! 
Mail Pent fal 
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Tot “iene, Coupon TODAY 
CTC EGG en PARTIAL HINT OF VAST MONEY-SAVING CONTENTS 
Mail FREE-Trial Coupon NOW! Bs ‘ 
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FREE Trial the great new 
BASIC HOME CARPENTRY 
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Yes, you can enjoy colorful, durable MATICO Asphalt Tile 
Flooring in your home at amazing low cost by installing 
MATICO yourself. You can’t buy a more economical type of 
luxury flooring thon MATICO. It lasts for years... is easy 
to keep sparkling clean and comes in 32 striking decorator 
colors that can’t wear off because colors and marbleization 
go clear through the tile. 

W's a cinch to install, too, with MATICO’s tested install-it- 
yourself instruction booklet . . . tile calculator... and special 
tool kit, Why, you can finish 
@ room in just o few hours. 

Why put up with a dingy, 
worn-out floor when it costs 
so little to install a MATICO 
tile floor yourself. 
your classified telephone 


nar your 
MATICO dealer. 


Il, + Long Beach, Calif. » Newburgh, N. Y. 

Monufocturers of 

tty * Asphalt Tile * Cork Tile * Plastic Woll Tile 
can Ba BN sc LL 7 

MASTIC TILE CORPORATION OF AMERICA 

Dep’t.S3-11, P. ©. Box 986, Newburgh, N.Y. 

Pleote send me MATICO's money-soving install-it-yourselfinstrue- 

Tien kit ond complete color chor! 


Joliet, 
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8 Ways to Fasten a Table Top... 
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How to Repair Electric Clocks. ake" Sia 
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Now...dependable engine overhauls at LOW COST! 


Perfect Circle 


If your car needs an engine overhaul, here is the 
safe, sure way to stretch dollars and miles! 
Perfect Circle low cost Power Service will 
assure satisfaction and give you 
thousands of extra miles of sustained 
power and positive oil control! 
Perfect Circle Corporation, 
Hagerstown, Indiana; 
The Perfect Circle Co., 
Ltd., Toronto, Ontario. 


Performance 
assured with: 


@ 2io-1 CHROME PISTON RINGS. 
Beth TOP ring ond Oil. ring 


tion where heat Is. highest, 
Pressure greatest, lubrication 
poorest! 


© NOPLIZING. Restorse pistons 
fit quickly, accu- 


to 
ind ring groove side 


MANULATHE. Accurately and 
quickly regrooves worn top 


See Your Dector of Motors, 
your favorite mechanic, for 
© PLASTIGAGE. Bearing clear- better and lower cost engine 


‘are quickly and accu- overhauls with Perfect Circle 
Power Service! 


. Perfect an 


PISTON RINGS 
The Standard of Comparison 
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BUILD YOUR OWN 
RECEIVER » CODE SENDER 
RADIO | experimeNTAL CIRCUITS 
uickiy = EASILY » RECEIVE A SIGNAL IN 10 MINUTES 


1000 


RECEPTION UP TO 


‘MILES GUARANTEED! 


NOTHING ELSE 
TO BUY 


No soldering with Ail 

DUBIMy * POLICE CALLS 

NO TOOLS * AIRCRAFT 

* RECEIVE signals from foreign countries 
Usten to the HAMS! 

* With inexpensive additional parts 

HERE'S WHAT YOUR SET DOES! 


© SENDS MESSAGES TO YOUR PALS 
Send code to your friends through your own house 


© BUILDS 10 DIFFERENT CIRCUITS 
Do-It-Yourself guide patterns enable anyone to build 
varied electronic circuits. 

UILD A COMPLETE ONE TUBE RADIO 
in less than 10 minutes — with no tools or solder. 

© BUILT IN TESTING DEVICE MAKES LEARNING 
FUNDAMENTALS EASY 


‘So simple @ seven-yeor old con do it. Learn to recog- 
nize electronic parts from symbols and put them 
fogether easily. Teach-yourself pattern 

instructions included. You moy add 
ports to this kit to build i 


SCIENCE electronics, Inc 


485 Main St., Cambridge 42, Mass. 
( Enclosed find check [] Please send C.O.D. 


NAME 


ADDRESS 
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| Spinning Lathe Twirls S| 
| Hood Air-Conditions a Tractor. 
| Physicist Designs Odd Racing Yacht. 


| Ike's 


| Old Containe: 


News and Pictures 

What's the Best Shape for a Curb?. 
Plane Nearly Lifts Its Weight 
Plane Antenna Tested in a “Bird 
Slant-Nose Dra 
Plastic Window ) ‘ 
Airboat Speeds Up Cranberry Harvest....111 
| Rolls Royce Roughs It in Style. 

Dummy Stands In for You in Tests. 
| Light Plane Lowers Suppl 
Tiny TV Has One-Inch 


Truck’s Fan 


ans Out Ash Bit 
ards Protect Fingers. 
Robots Make Printed-Circuit TV Sets 
Zar Lets You See Through Roof... 
New Color TV Is Bigger and Cheaper. 
ack Gets a Lift to the Job 
Six-Well Oil 


Nike Missiles Tested at White Sands, 
Stroller Unfolds from Suitcase 
Astronomer Pictures Jupiter in Color. 
Mechanics and Homebuilding 
Drills Can Be Used as Gauges. 
Are Put to Work. 
How to Make Jointless Picture Fr 
You Can Mix Plaster in_a Ball 
Magazine Patches Tire Boot 


Drilled Marble Makes Drawer Pull. 
One-Evening Plastic Projects.. 
Rewinding Job Salvages Earphones 
How I Made My Ladder Safer... 


Departments 


| New for the Handy Man, 

Keeping the Home Shipshape 
Wordless Workshop 
New Shop Ide 
Hints from the Model Gar 
How Much Did You Learn? 


ARE THESE MISTAKES 
HOLDING YOU BACK? 


If you're not getting ahead as fast as you'd like, check these possible reasons. 
Find out why you're not a success and what you can do about it. 


you 

fo mate a start. 

CC Do you recily want to succeed? 
thing you watt encugh fo werk for it? 
ew home, money for your family-all 
your advancement. 


One out of thr 


Page and check 


the rut. One will pi, 
Are you unwiling to give up temporary pleaseres? and stay 
Si'promelion nd higher pay later on you the one; 
‘Are you too lary to plon eheod? You've got to 
‘your life, plan for success and stick to it. ‘Ped train nearly 6 million 
‘Are you afraid of responsibility? In # blager job for better jobs 
youll have fo make decisions, act, be somebody. succeed. I. C. §. I 
authoritative. 
and theory 


Is your education limited? The 
who know=men with sound training in their 
TG. $" offers you that os 

think you can't afford specialized troin- 


o oooa oO 
ogooao oa 


oy sollege may be too expensive, but home study, 
You ents while you toarn, at 1/10 the ct oe ia oe oa 
jou hesitate to find out where to get train- 3. nel 
oo i oft from taking the fist fap, youl Sample LCS. lesson text. 


For Real Job Security—Get an I.C.S. Diploma! 1.€.S., Scranton 9, Penna 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


‘BOX 7694-N, SCRANTON 9, PENNA. (Pata at 27 cour) 
Without cat or ebltion, sed me “HOW to SUCCEED” andthe ppertnty bake bet the fel BEFORE which! hae marked X ssa lestn) 
marcnoao 

BiMbatee “2 car inpetr 
5 bite tacrve 


© tine Contactor 

5 Bavaing 

5 Carpenter malt 
DRAFTING. 


rica ogee oa and Dyeing 
‘Genta Fine 
‘G Gommerest At a Des 


Cartooning 


B Auto-tasiow'one Up Pasties 
EiiAttomotil Mechanic) Pulpnd Paper Making 


iy. one____State Working Hours. AM. to Pm. 


Canadian residents send caupo to International Correspondence Schools, Canadian L, 
Mortal, Canada. .- Special tllon fates lo member of te U. $. Armed Forces 
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INSTALL IN 5 MINUTES 


SAVE ‘100 OR MORE! 
JUST PRESS ON That’s All! 


*NO NAILS ©NO HOOKS ©NO SCREWS NO TOOLS ” 


ine a storm window that weighs less than 8 oz —yet seals out wintry, blasts 
and humidity like magic! FLEXIBLE—you can punch i . even tap it with 
a hammer and it springs back—never shatters! This amazing new type storm 
window is as TRANSPARENT as CLEAR GLASS! Not affected by snow, sleet, 
rain, dampness, because it is 
Lit Agtese 100% WATERPROO! 
Border climate changes 


hee A ae pn 
sues 207 ane all Ee De 
Rap ress on with dual- 
180 border—no nails, no screw: 
hooks or tools. Costs you only 
Co a Od 


S WAYS _ protection and comfort! 
BETTER! 


ad 
TRY ONE AT OUR RISK! 


Qxer 1,000.00 of these new type storm windows were gold last, wintor 


Soul never agnin 
‘Sackbreaking Installation! X 


3 wouGH 
TO AVERAGE SIZE WINDOWS, AY ONLY 3.98 HAROLY a0 se EACH In 
Ai, Sou receive 108 SQUARE FETT 


PROVE IT YOURSELF WITH jow-cost HEALTH PROTECTION 
THIS SIMPLE MATCH TEST! 


Rita hs aie ts ARR be 
at IE i ad i n er YOUR 


 HORESEN's, Dept. 7-M-47 ’ 
1332 Fourth Aves, New York 10, N.¥. 


Aires 


ety 
| 5 SAVE POSTAGE By. semgine oxyment with order, jm that case, we pay ALL 
poet eee BS your tmaneyibecn base 

[SEES Ses Eerie ‘only 39% cents exch! 
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Get into a High Pay 


ACCOUNTING CAREER 


[ff your heart is set on a lar 

ome and all that it me 
better home—fine car—targer bank 
account—more of the good things 
of life, 

If that’s your ambition and you 
are really serious about it, then you 
owe it to yourself to get the REAL 
FACTS about Accountancy, and 
the many good-pay opportunities 
that can be YOURS through 
LaSalle’s famous Problem Method 
plan, 

It matters not whether you've 
had a single day of experience in 
this field—or whether you have 
already started but want to climb 
higher, LaSalle’s expert training is 
designed to take you from where you 
are... to where you want to be 
in higher positions and a lifetime 
career of security and good income. 


WHY YOU CAN'T FAIL TO GAIN 


You see on this page a panel of 
experts who know Accounting 
from A to Z.. . all the way from 
simple bookkeeping, on up through 
advanced accounting, cost account- 
ing, auditing, income tax, and 
coaching for the C.P.A. degree. 
‘These are only part of LaSalle’s 
instruction staff. But what is 
most important to you... 


+. These C.P.A. experts 
know how to impart 
their knowledge 
to others . . . how 
to help you prepare 
quickly yet thor- \ 
oughly for success in \ 
this very lucrative \ 
field. 

The proof? What 
stronger proof could there 


be than more than 4,000 Certi- 
fied Public Accountants (ap- 
proximately 10% of the U.S. to- 
tal) who have trained with LaSalle? 
Or the hundreds of thousands of 
men and women whom LaSalle has 
helped qualify rapidly for more 
money, a brighter future, ina high- 
pay-lifetime career? These thou- 
sands came to us with different 
backgrounds of experience and 
varying degrees of ambition. Many 
have reported raises and promo- 

ns after only a few weeks of 
training. Thousands of them have 
written to say they are now earning 
50% more—even double theit 
former incomes—ofien in less than 
@ year, These letters are published 
in book form for your inspection. 
‘They were written by real people, 
with real income, problems and 
ambitions—peoplé who might be 
your next-door neighbor. 

Yes, if you are really sincere in 
wanting to better your position— 
start your income climbing—enjoy 
a lifetime career of high standing 
and high reward—this friendly staff 
of experts can help you. 


FREE 48-PAGE 
CATALOG 


all without cost or obligation. 


Send free Sample Lesson in Accounting—also, 48, 
ifee book, “Accountancy, the Profesion That Pays’ = 


's famous staff of Accounting 

authorities are helping thousans 

prepore for fost promotions and bi 
yay. They candethe same foryout 


SAMPLE LESSON SENT FREE 
MAIL COUPON BELOW 
You don't have to wonder what 
LaSalle's Accountancy plan is like. 
You will be sent a free sample 
lesson, which does not obligate 
you in’any way. Study it—keep it 
—see for yourself how simple, 
clear, and easy it is to master. This 
is an‘actual lesson right out of the 
regular training—to show you 
exactly how LaSalle's Problem 


Method has trained more than 
1,300,000 men and women from 
ail walks of life. 


Also .. . the 48-page book, 

ssion That 

gives all the latest facts 

about the new and growing oppor- 

tunities in five different fields of 
profitable employment. 

This can be an important day in 
your life. A coupon like the one 
below has started hundreds of 
thousands of men and women 
toward a bigger job, a larger in- 
come. It can do the same for you. 


em = oil the Coupon Today! == mm 


LA SALLE 
EXTENSION UNIVERSITY 


A Correspondence Institution 
417 5. Dearborn St., Dept. 1183H, Chicog: 


FREE SAMPLE 
LESSON 


Ase... 


Novenser 1954 ] 


AMAZING CHRISTMAS BARGAIN 


REALLY 
OUTSTANDING, 
VALUE! 


vsing! Finely ground. 
Polished. ACHROMATIC LENSES! 
ALL-METAL CONSTRUCTION, Pre 
‘ska 1 threndings. Idea 


No. 198... 3-Turrat Microscope & Cove 
ples Munting Kaite 9.44 No Tax 


BE ASTOUNDED! Sup 
WINDING AUTOMATIC M 


Hand . 
NOW 19.95, tax inclu’ 
ive also FREE Hunting Knife 


- Automatic Self-Winding Watch... . . $19.95 tox incl 
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OR POPULAR SCIENCE READERS! 


CHRONOGRAPH 
Worid-Famed 


FAMOUS 


Split-Second Timer 
New De Luxe 1955 Model 


A unique watch of incredible accu. 
racy! Preelsion-mnade in the highest 
traditions of Swiss craftsmanship, 
Thoresen's RECIPRO-REGISTER 
CHRONOGRAPH sutomatically cor: 
putes speeds & distances down t 
1/Sth second tolerances! FREEZES 
the result indefnitely—while the 
vement continues keeping time 
Full Jewels Antimay 
Dial Arrangenient 


Hunting K 


By ordering ANY 
article on these 2 
pages, you receive 


tent 
non-rusting) 


and stude 
d. Com distinctive : 
styles, Use coupon and also receive ea $5.95 all over the. 

FREE Hunting Knite “ Length. 10 in. Beau 


—ALL PRICES INCLUDE Tax— 


Chronograph 
(Chrome & Steel case)... $24.95 


No, 233-6 Rolled Gold r makes & smart den of fee 


ra : Foom wall decoration. ‘To 
ae 4 Bet one, all you need do is 
No, 2334 Send cheek, ca 


plus postage. ‘Try any 
Hele for 8 DAYS—if not 


JEWEL-Swiss completely satis, jst 
| WATER & SHOCK foe Punts ad ot 
RESISTANT WATCH 


SAVE MONEY WITH 
THIS COUPON! | 
THORESEN'S, 


bor 
ft WESISTANT 


STATE. saa 
aris. Send orders direst 
FRGRESEN Co Deot ms aS Skotamen St. W, 
Mentresi iP. 
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Step Up Your Pay 
LEARN TO FIX 


ww 
¥ 


APPLIANCES 


Fast Growing Field for 
men who know this 
phage Trade 


Get into a 


‘can earn you from 83 to 85 an hour, See how easy 
it is to 


Train Now for Greater Security 
low Price—Easy Terms 


Jectrie app! 
‘who knows 


Lesson and Book | | 
MAIL this NOW fii 


FREE 


M4, Washington 9, D. 
era bec 
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Lettorg 


Teen-Age Road-e-o Winners 
The thanks of the Jaycees and Teen-A 
Road-e-o sponsors are due PopuLan SCIENCE 
Montuy for 


Best 
ue [p. 80]. 
picture of the five top winners. 


Young Dri 
Here is 


Belton, S. C., 
Le gee City, 


second; Cl 
Mo., first; Clay 
third. In the 
back vend, tele to sigh 
Auburn, N. Y., fourth; and J. Robert Austin, 
th. 


Burlington, Vt 


nal Teen-Age Road 
Tulsa, Okla. 


Retractable Island Was Sunk 
I seem to remember that the giant air- 
craft carrier Forrestal was supposed to have 
a retractable control island. Did Mr. Com- 
stock overlook it in his report on the “Big- 
gest Ship Ever Built” [Aug., p. 128]? 
Kenxeti Rozetr, Brooklyn 


Your memory is good, b e Navy 
changed its mind. Its with the 
canted-deck carrier Antietam led it to elim- 
inate the retractable-island feature intend- 


CARBURETORS - AUTOMATIC 
TRANSMISSIONS 


2050 photos and diagrams, plus Diagrams, tables and text You get illustrated repair 
Gryutai-clear ‘directions, make take the “mystery” cut of procedures. for all types of ALL AUTOMATIC TRANSMISSIONS 
every operation eusy as/A-B-C. all ignition systems. Carburetors afer tully covered in apecial bie section 

(NOTE? All‘pletures shown ‘here are 


Here's the EASY Step-by-Step Way to ©" #*-erie%™ 


FIX ANY PART OF ANY CAR 


PRUE Y wajiti 


Built from 1940 Through 1954! 


OW you can tackle any repair jb, and de it quick 
NN Sales sghtcthe Ars time! MOTOR'S BRAND: 


you where to 
ily and quickly 
through the entire operation. Covers everything from 
a simple carburetor adjustment to a complete overhaul. 
rything You Need to Know 

BIO, NEW REVISED 


ten fie MORE REPATR 1 
FORMATION THAN 


pel pumpe can cause trouble, 
mart, fx then 


MOTOR’S 
AUTO 


REPAIR 
MANUAL 


Factory. Specifieat 
Adjustment Tabies. 
ip Charts, Table ot M 


Zhs08 essen 
Fepir “specifications. “Over | Used by Armed Forces, 
Biba ‘tevice and. repair hundreds of thous 

facia: tnatruetions and pic- Suto service ment 
fires wo COMPLETE, "so it on this GUARANTEE: 
GuEAR"—“you CAN'T £0 Try Book for @ Week FREE 


“2vda a green besinner can, SEND NO MONEY 


Tt GUARANTEED to 
Day tor iteeif tn 7 days, If It 
Goesn't just return the book, 


meek Boe 
Bagg rtd 
Now Yeie tt 
Tnehuaee AL Atiomatle 

Fresrisy Coches 

newest Carbi tee, Engine ‘USED BY 
ehuaise new” Buler Fo 

Sua 'Mereusy V=t0) Lad 
Siig Peart 
Hepes: Mane io: 
See csafatars ss MARINES |} C) 


MOTOR Book Dopt., Desk 21, 
250 West 53th Street, New York 19, N.Y. 


COVERS 685 MODELS— 
‘ALL THESE MAKES 


] SAVE" 93e aa 


November 1954 |] 


, You Practice Broadcasting 
f with Parts | Send 


You Practice Servicing 
with Parts | Send 


E c 
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we ¥ 
Television Is Today's 
Good Job Maker 


Make Extra Money in 
Spare Time While Learning 


vom for Good Jobs in 


TELEVISION 


There is Success-Good Pay-Security for You 
in America’s Fast Crewing industry 


NRI Training Leads to These 
Jobs in RADIO-TELEVISION * 


BROADCASTING GOVERNMENT 
fabio 


Chiet Technician 
Qperator in Arms, 


; Actual Lesson 
: and 64-page Book 


a " 
Forestry Dispatcher 
AVIATION RADIO 


TELEVISION 
cup Operator 


SHIP AN! 
WAWwOn naoto 


MAIL THIS NOW! "Bea Wy 
J € SIT Presksont, opt, 4mmB A Success i 
oa ( ind 
=a i TaN 
——— fee eB 
— 


VETS Sii.ccee 


Mail me Sample Lesson and 64. 
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Your engine’s life depends on a film 


of oil twice as thin as the hairspring 
of a watch! 


The claorance between mony high-speed engine 
ports It often less than 1/YOO0%H of an Inch, 


Use high-quality Quaker State 
for the film that keeps 
engine wear at a minimum 


‘SUPER FILM! Quaker State Motor Oil forms an 
enduring super film that agree your engine 
against wear. A’ fine, stable, long-lasting film 
between moving parts that protects as it lubri- 
cates, cleans as it cools. Specifically made for 
today’s high-speed, high compression engines, the 
result of a half century of continuous improve- 
ment. Quaker State is refined from 100% Pure 
Pennsylvania Grade Crude Oil. It is famous for 
lubricating qualities, for protection, and for long- 
lasting economy. 


Quaker State Motor Oil is 
made in new streamlined 
grades to suit the require- 
ments of all makes of 
cars and for every type of 
service. Ask your dealer. 


QUAKER STATE OIL REFINING CORPORATION, OIL CITY, PA. 
Member Pennsylvania Grade Crude Oil Association 
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ed for the Forrestal. This move cut 
$5,000,000 off the cost of the carrier and 
caused Navy engineers to sigh with relief. 


Sting Rays Don't Like Crowds 

You had a very interesting article, as 
usual, on the ugly sting ray [July, p. 117]. 
I was especially interested since we plan to 
go to Atlantic City for our next vacation. 


What are our chances of running into sting 


e 
Mrs. Paut Hoop, Columbus, Ohio 


Sting rays like relatively quiet water and 
unpopulated areas. Since there are almost 
always bathers in the water at Atlantic City, 
the rays—if there should be any at’ all— 
would be inclined to move away. Besides, 
they prefer the warmer waters along the 
southern coast. 


Stow But Hard to Beat 

The LST’s main trouble was that it was 
not speedy or maneuverable enough, but an 
airplane is not a feasible substitute for it, 
even the kind that you pictured in your 
August issue [p. 86]. 

In the sustained ground fire that the 
LSTs took, an airplane would be a pile of 
junk in seconds. With its propellers splin- 
tered, nobody could move it, and with its 
rudder and ailerons shot up, it couldn't be 
steered. 

Let ships stick to the sea and planes 
to the air. 

Lu 


Hot Under the Collar 

To mention Sebring in the same breath 
as Le Mans, as Frank Rowsome did in 
“What Is a Sports Car?” [May, p. 98], en- 
rages me. I would take leave to inform him 
that Le Mans has been catering to interna- 
tional races more years than he has fingers 
and toes, while Sebring hasn't had enough 
rubber burned on it to distinguish it from 
a farm track in your Ozarks. 

My criticism is not directed at Poputan 
Science Montuiy, which we Cowdens 


J. J. Stevenson, Cincinnati 


i 


INVENTOR 


Leam how to protect your invention. The U.S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Oifice and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 

42-L DISTRICT NATIONAL BUILDING | } 
WASHINGTON 5, D. C. 
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“au. AUTO MECHANICS 


WANT TO KNOW 


‘This Big Practical Book gives full infor- 
mation with Working diagrams covering 
the principles, construction, lgnt= 
Uon, service and repair of mi 

ears, trucks 


How to ft pistons— 
engine knocks, How 
vg ror bearings How toservice main bear 
[ngs How to reeondition valves—How to 
Hime valves—How to adjust fan belts — 
How coadiust carburetors and chokes, How 
to service automatic transmls- 


tornduntateering Ron 
with lgnition troubles —How to ser 
fee distributors—How to time igni- 
tlon—How to “tune up” an engine 


Bensayerser at ce fend fi 

ag a aa a 

sdoreed, Check the oak you want for ? DAYS FREE EXAMINATION. 
feiss ere 


=_MAIL ORDER-= 


FOMOBILE MECHANICS GUIDE, 1664 Pages, 34 
‘4S TRACTOR GUIOE, 1299 Pages 
ENGINE MANUAL. 375 


i on 
ELMAGhtniSt® MANDY GOR, i688 Pas 
MRE iitcrens suite io 
8 Sie rit 
8 


PIA ee 
Checlc 5 iti teiacearieen avours, tia’ 
# Sa aca eataene lave, 
You Can © IMEVIsiON seAvice duanbin, sin Pages 
pearance 
ne pie CD WIRING DIAGRAMS (Light & Power), 272 Pgs. 
ERS CL Ay ery 
BELG Ane somes 
B MLRNRINTS A MECC cut, oe, 
Beaute dar bate spe 
Gl PUMPS, Hye Pes. 


1 OPERATING ENGINEERS LIBRARY (3 Books) 
MECHANICAL DICTIONARY, 350 Page 
GARDENERS & GROWERS GUIDES 

Ci GARPENTERS & BUILDERS GUIDES 
ED PLUMBERS & Stearnntters Gudes (8 Book Set 
1 MASONS AND BUILDERS GUIDES (4 Book Set 
= PAINTERS & DECORATORS MANUAL, 650 Pgs. 
B WOUSE HEATING GUIDE. 1000 Pages 

Olt BURNER GUIDE, asi P. 

THOME APPLIANCE SERVICE GUIDE, 800 Pages 


a Rages Sythe Veo ae 


Employed by -— 
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| think is the best of its type anywhere; but 
some of your contributors seem to think 
the world stops at the Atlantic seaboard. 

C. Cowven, Darlington, England 


A Bike Problem 


Td like to motorize my bicycle, as de- 
scribed in your August issue [p. 147]. But 


mine is an English 
only, Is it possible to do so? 

Frevenic S, VaLacuovic, 

Wappingers Falls, N. Y. 


Depends on the mounting of the caliper 
brakes on the rear wheel. If these interfere 
with the drive roller, perhaps they can be 
moved down. Howeter, for safety’s sake, let 
an expert do the job. 


_ Nautical and Nice, Too 


I built a model of the Sovereign of the 
Seas after reading your exceedingly helpful 
article [Dec. ‘53, p. 202] on how to do it, 

When I had finished the model, 1 housed 
it in a substantial 
showease to protect 
it from injury. 

Since that time I 
have added a ship's 
clock, a flashing light- 
house and some nau- 
tical figurines to the 
display, as you can 
see in the photo. 
Pavr. B. Lrenenaann, San Bernardino, Calif, 


A Jeer for Lear 

John Lear’s article “Let's Put Some Sci- 
ence in Science-Fiction” [Aug., p. 135] 

ained a phrase which is. significantly 

Pitas lescriptive: “To “think” imagitiatively 
within a stated aiscgline 

It seems that modern science-fiction has 
strained the fabric of Mr. Lear's imagination, 
which, like aged rubber, has grown brittle 
and inflexible. 

All through his article he calls for science- 


| fiction 


which describes the immediate 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,”” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS + COPYRIGHTS + PATENTS 
1427 VICTOR BUILDING, WASHINGTON 1, D. ¢. 
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WHAT SECRET POWER 
DID THIS MAN POSSESS? 


re 


BENJAMIN FRANKLIN 


(A Rosicrucian) 


Wty was this man great? How does anyone 
—man or woman—achieve greatness? Is it not 
by mastery of the powers within ourselves? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the sec- 
rets of a full and peaceful life! 


Benjamin Franklin—like many other learned 
and great men and women—was a Rosicru- 
cian, The Rosicricians (NOT a religious or- 
ganization) first came to America in 1694. 
Today, headquarters of the THis BOOK 
osicrucians send over seven FREE! 
million pieces of mail an- i 
nually to all parts of che [Rae 
world, Write for YOUR 
FREE COPY of “The Mas- 
tery of Life’—TODAY. No 
obligation. No salesmen. A 
non-profit organization, Ad- 
dress: Scribe 1.T.Z. 


Te ROSICRUCIANS 


SAN JOSE + (AMORC) * CALIFORNIA 


-————-SEND THIS CoOURON————— 
Scribe 17.2. 

The ROSICRUCIANS (AMORC) 

San Jose, California 

Please send me the free book, The Mastery of Life, 
which explains how I may learn to use my faculues 
and powers of mind, 


Name —__—__ 
as 


| 


City. 
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future. This is his “stated discipline.” This 
is the limit, in all four dimensions, of his 
imagination. This is why he wishes to trans- 
form science-fiction into a glorified science 
reporting for school children and_ praises 
only predictions which have come true. 

As Goethe once advised: “Before you re- 
proach an author for obscurity, examine 
your own mind. Twilight makes even plain 
writing illegible 

Bria Sxynas, Pittsburgh, Pa. 

A Cheer for Lear 

When I was a child I read stories 

Of Andersen's fairies and Grimm's, 


But when I matured a little 
I put away such childish whims. 


I still read some fairy stories, 
But I like ones that could be true, 
So let’s put the accent on science 
And skip all the hullabaloo. 


I studied science in high school, 
1 know my genes from my germs, 

So please don’t offend this kind reader 
With tales about orange, talking worms. 


Tell me of intelligent mei 
Who dare to probe nature's mystery, 
Since you agree with me, John Lea 
May your name go down in history 


Congratulations to you, sir, 
May others avail of your tips, 

On preparing our minds for space, 

As others prepare the ships. 

1 R. Dyer, Old Orchard, Maine 


Reads PSM for Over Half a Century 
Harry T. Knox of Rock Island, Ill, has 
been reading Porutan Screxck MontiLy 
for 56 years. That adds up to a lot of maga- 
zines (672, in fact). 
Knox, 64 years old and 
a craftsman since hi 


ze 


) hood, remembers tha 
~< charged his first workbench 
J with electricity to keep 
Si unwelcome visitors away. 


“It's the pictures and color I like in the 
magazine these days,” he says. “That's a 
big change from 1898, when my father 
gave me my first subscription.” Knox also 
likes New Ideas from the Inventors. He's 
dreamed’ up quite a few gadgets himself. 


THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


peer ELECTRONICS =, Real 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


TELEVISION SETS 
RADIO RECEIVERS 


FM. 
(Frequency Modulation) 
ELECTRONICS 
RECORD CHANGERS 
AUTO RADIOS 
PUBLIC ADDRESS Systems 


Train in the great SHOPS of COYNE 


Largest, Oldest, Best Equipped School Of Its Kind In The U.S. 


Whether 17 or upto 45 years of axe, arepare for your future now. Don't 
seictisied with'a "No Future $ob. Train tne Coyne way far a penict 
Job in'a field thal offers @ world af opportunles tthe years head 
FINANCE PLAN fectipeniay 

later, Partstime employment service while 

training, If need 


all. Tam interested in 
O ELECTRICITY 0 TELEVISION-RADIO. 


109k" 
fad ‘ind TELEVISION: RADIO". No obliga: 
; no salesman will call. Get vital facts now! NAME... 
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If you heat or cook with oil . .- Makes hard jobs easy 


‘Add FUEL-TRON-Get More Heat | o@gcccoé Wrench 
From Every Gallon 


FUEL-TRON Removes the Cause 
of Most Oil Burner Troubles 


WATER is the cause of most troubles in fuel 
oil, storage tanks, burners and lines. It pro- 
duces sludge, causes rust and corrosion which 
clog lines and burners. This results in poor 
fuel efficiency and, often, major repair jobs. 


LOOSENS rusted bolts, nuts, 
screws . . . frees “frozen” 
parts without breakage 


This powerful blend of quick 
saves time, hard work and mate 
‘any rusty, corroded part, Wonderf 


Fucl-Tron removes water and sludge... 
prevents rust and corrosion. 


Get Maximum Efficiency Save Money on Service, 
From Both Fuel and Burner ‘Stop Needless Repairs 
Fuel-Tron’s unique 


‘action diaper 
into. tiny 


through burners and 
‘quickly evaporated. By 
Femoving the source 
‘of trouble, regular use 
(of Poel-Tron will keep 
tanks, lines and strainers clean, 
keep ‘the entire system In top 
condition, Puel-Tron {a simp 


a long way—by using 
it regularly you'l save 
plenty on cleaning and 
repair et the 
most heat from fuel 
Pint ean only $1.19. 


On... 


Gat from your hardware see, [a kattson seieigcagteod 
sevice sation or fue ol dealer dervice stations every 


CHARLOTTE, NORTH CAROLINA 


Toronto 2070 


RADIATOR SPECIALTY CO. 


Pie, Low Cost Home Craft 


ase Courses Now Available 


the Ess 


START SPEAKING woy! 


ving 
SPAN iS Hanos: oveenic 


the eases | 
a 


Ing course tells and shows ho 
turn out hundreds of professionally constructed 
and finished wood projects with hand and power 
wo profusely illustrated manuals. 

3, Over 75 projets. Written by ¢ 
pert Instructors, ‘The only comple 
available t jet full Infor 


nipping. SCHOOL OF WOODWORKING 


nd eon 
| DEPT. F-2-M, PORTLAND 13, OREGON 


You want. We'll 
GonTINA ACADEMY, D 


Give ME 15 "."""" To Prove | Can 
make youa NEW MAN! spiante 


1 CHARLES ATLAS, Dept. 1-1, 
115 East 23rd Street, New York 10, N. Y. 
roves tow “Dynamic Ten- 
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Tlow \W YOUR OWN HOME Leazu 


mk : ABTELEV SION! 


SS the Amazlagly Effectioe 
= 7. 1. WAY 


iW -with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


What will mailing the coupon 
‘Aveve: hist You'll find ut one of today's mo 
le 


welcor 
theilling fe! 
kind of 


Ss yee a 

7 ctical, laboratory-type training iro 

= = Hehe postr, Leer eangcccteret 
ie Ie 


WITHOUT LEAVING HOME. 
Lie A 
Multi-Meter eu 


y 
id. For 


‘see that DeVry Techni 
veded ° 


Institute sends every- 
HOME Lal 


electronic 


oS in Conodo 
‘it. Tlning eevee 


ay DEVRY TECHNICAL INSTITUTE. 
4 | 4141 BELMONT AVE., CHICAGO 41, ILL. 


| t would tke your volvable infermetion-packed publication showing 


veal 


DiVRY TECHNICAL INSTITUTE 


AFFILIATED WITH 


DrFOREST'S TRAINING, INC. 
CHICAGO 41, ILLINOIS 
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TRUCKS 


Do you avoid passing on hills and curves? It can help you 


save up to 40% on 
your auto insurance! 


Read how careful drivers get top-notch 
protection at rock-bottom rates with 


STATE FARM MUTUAL 


If you use good judgment like the motorist in 
this picture, you're probably a careful driver 
at all times: 

It should be easy for you to qualify for mem- 
bershiv with State Farm Mutual—the “careful 
driver insurance company.” It should be easy 
for you to save up to 40 per cent on the cost of 
‘your auto insurance! 

State Farm Mutual, you see, deliberately 
aims to insure only careful drivers. This holds 
accident costs to « minimum. The savings are 
passed back to State Farm members in the 
form of low rates (a practice that State Farm 
has followed for all its 

And State Farm's 3 million members receive 
many other benefits besides substantial sav- 
ings. They get the extra convenience of semi 
annual payments at no extra cost. If they 
should have an accident, they get fast, efficient 
claim service readily available through State 


Farm’s own 7,000 agents and 700 claim ex- 
pediters. 

For full details—for the actual amount. you 
can save—talk to the nearest agent listed 
under “State Farm Insurance’ in the yellow 
ie of your phone book Or write: State 

‘arm Mutual, Dept. 1-12, Bloomington, Ill, 


Can You Qualify? 


1 
1 

1 
State Farm aims to insure careful drivers only. | 
Drivers who can be counted on to: I 
CD Avoid passing on hills or curves | 
CO Be alert for emergencies 1 
OC Make full stop at stop signs 1 
CO Heed crossing signals H 
1 

1 

1 

1 

1 

1 

4 


CO Obey speed laws 
CO Always signal stops and turns 
CO Beextracarefulonslick pavements 
CO Avoid mixing alcohol and gasoline 
G Yield pedestrians the right of 


STATE FARM MUTUAL 


STATE FARM 


INSURANCE 


FREE TO MEMBERS! 
Ask your agent for 
State Farm. insi 
Shove) inbrightred headlights 
reflecting ing Seatchlite. Display 
it proudly on left rear car 
bumper to identify yourself 
as “eareful driver, soundly 
insured’”... to provide emer- 
gency reflection when parked 
or if taillight fails, 


Home office: Bloomington, Illinois. 
in 325 principal cities. 
of Columbia, and Ontario, Canada 


“the careful driver insurance company” 


State Farm Insurance is written only by the 
State Farm Mutual Automobile Insurance Co, 
and its wholly owned affiliates: 

State Farm Life Insurance Company 
State Farm Fire and Casualty Company 


Field claim offices 
7,000 agents in 40 states, District 


Heor "Jock Brickhouse Sports News" Saturdays and 
“Cecil Brown News Commentaries” Sundays over Mutual Stations, 


Check local radio listings. 
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LEARN ELECTRIC APPLIANCE REPAIR 


IN JUST A FEW WEEKS OF TRAINING AT HOME 
Slai YOUR OWN 


BUSINESS 


Repair electrical opplionces for friends and 
neighbors. Service electrical equipment in 
factories, stores, hospitals, etc. Work full or 
port time! There is a potenticl market of 
‘50,000,000 customers. 


NEW SHOP METHOD HOME TRAINING 
rmits you to learn this big money making 
business at home in your spare time by having 
you work with your hands testing and repair- 
ing. CTS sends you their famous Electronic Trouble De- 
feclor, Special Service Kits, together with _ illustrated 
Lesson Manuals showing how to easily locale the trouble, quickly 
it, what to charge and how to keep new customers coming 10 you. 
EARN WHILE YOU LEARN 

Poy us later with your EARNINGS WHILE LEARNING. Stort in the corner of 
your bosement or garage. Earn on the basis of $5.00 to $6.00 and more per 
hour! mmon Pr ‘among repair tec! 


CHRISTY TRADES SCHOOL RUSH NAME FOR 
aos Net a ate 00K 
DEPT. 0-4501 CHICAGO 25 Pay ian Form 


WORKING IN METAL IS AS EASY 
AS WORKING IN WOOD WITH.. 


“SELFWELD' 


new weld-it-yourself method 


SIMPLE AS SNAPPING A 
SWITCH—With Lincoln "Selfweld” 
you can weld at home now. There's 
no need for taking time to learn 
welding as with other equipment 
on the market today. All you do is 
touch "Selfweld” to the work and 
press a switch. Your weld is strong, 
good looking. 

The handy “Selfweld” Ki 
cludes: “Linewelder 100", welding 
thield, cable, electrode holder and 
Ifweld” electrodes. 


Priced only $99 F 


MASONITE PRESDWOOD 


Windtight, portable shelter, 4’ wide, 5’9” long, 
6’ high; easy to tak: for storage. Masonite 
Tempered Presdwood" resists cold and wet. Lasts 
indefinitely. Send for your plan and Masonite Idea 
Book. Get 33 types and thicknesses of Presdwood 


MASONITE’ 


CORPORATION 


Cleveland, 0. 


is check_—_money order 8 
Cisend Setiweld Balti giving more infor- 


1 = ai 
Dept. 5-11, Hox 777, Chicago 90, | “The Lincoin Electric Company, Dept. 3003, 
on Hes 26299 free hina er end | Greve 17, On i 
hcloved i 1Oe. 1 fia, H 
1 i Hy 
| PSELFWELD™ as i 
| KIT CScadwetheLincohSalweld Kitencbeot | 
H 
1 1 
‘ 
| H 


24 POPULAR sciENcE 


New Equipment! New Lessons! Enlarged Course! 
SPRAYBERRY PRACTICAL TRAINING IN 


You have NO MONTHLY PAYMENT CONTRACT to sign 
- pay for this outstanding training as you learn! 


You wil build this powertul short wa 
and Brondeast superhet radio te 


NEWEST 
__ DEVELOPMENTS, \" 


441 NORTH CANAL STREET. DEPT. ss. 
At 


“SPRAYBERRY ACADEMY OF ‘tua eouron ron act} 
CATALOG AND ie SS TW anal Senge, FACTS AN SAMA CSO 
SAMPLE LESSON Sond Wet we 


a Ag a 


Li hi aca 
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Get this New 1955 Catalog 


Saves You, 50% 


AUTO PARTS 
and ACCESSORIES 


Just off the 
PRESS— 
RUSH Coupon 

Now! 


JUST A FEW OF THE 50,000 ITEMS 
LISTED IN THIS BIG NEW CATALOG 
— 


World’s Largest Selection... Everything for 
Your Car, Truck, Custom-styled Car, Hot Rod 
It’s ready now . . . the only complete buying guide 
to everything you need for your ear, truck, custom~ 
styled car, or hot rod... at rock-bottom prices! 
"Thousands of hard-to-find parts . . . equipment and 
replacement parts for cars from 1920 to brand new 
1955 models! New Hollywood accessories not offered 
in stores; high-speed parts to soup up your engine: 
custom-aiyling equipment to gi 

ensive” look. Speedy shipment, guarant 
Fiction, and money-saving prices! Mall coupon Now! 


FREE. 


‘valuable Safety Chart showing how you 
‘ia Know if Your car Is safe™aent free it 


couroN 
TODAY! 
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PROFESSIONAL-TYPE ELECTRIC 


CLIPPER 


AY Your Borber, 
Beouty Sho oF 
Dealers 


‘money-back guar 


c 
ELECTRO TOOL CORPORATION 
DEPT. C534-L @ RACINE, WISCONSIN 


“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less 4 
We help you to start Your 
Own All-Year Business 
Moke Big Money! With our 

easily operated, highl; 
cient wall washer, has. 


took in more than $10,000 in 
‘gne year. E. C. Taber wrote, 
“Z made $400 gross in two 
weeks.” And no wonder— this machine washes 
walls 6 times faster and better than by hand. 
Your Meney-making Opportunity. Enjoy in- 
dependence —freedom from bosses, layoffs. 
Customers everywhere—homes, offices, 
schools, ete. Expenses low, profits high. 
shop necessary; operate from 

spare time until your full time is avs 
I facts without obligat 


IL COUPON TODA’ 


ELI-W"'PL, Rocine, Wisconsin 

‘Send at once (no obligation) your FREE 
booklet containing information about your 
WALL WASIUNG MACHINE and how Tean atart 
my own permanent, profitable business. 
Nome. 


‘Adidewgs 


Prerrerrer rie 


a a 


“wo RADIO-TELEVISION 


ELECTRONICS by 
Shop=Method Home Training 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 
There is a place for you in the great Radio-Television 
Electronics industry when you are trained as National 
Schools will train you at home! 

‘Trained technicians are in growing demand at good pay 
~in manufacturing, broadcasting, television, communic 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD Is PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
‘THE WORLD, SINCE 1906. 


EARN WHILE YOU LEARN 
Many National students pay for all or part of their traine 
ing with spare time earnings. We'll show you how you can 
you receive "Spare- 


money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, ete. 


Signal Generator ‘Audio Oxcillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
Fadios are being sold daily-more than ever before, Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
Qualifies you in all fields. Read this partial list of opportu 

ies for trained technicians 

‘Buniness of Your Own » Broodcestng 

adie Manufacturing, Sales, Service » Telecosting 

levision Monufacturing, Sale, Service 
Lsboroteres: Installation, Moinienance of Electronic Equipment 


Electrolysis, Call Systems 
Gerages: Avto Rede Sales, Service 

Sound Systems ond Telephone Companies, Engineering Firms 
‘Theatre Seund Systems, Police Radio 

‘And scores of ether goed jobs in mony related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Televi 
oratories and classrooms! 


Superheterodyne Receiver 


LEARN BY DOING 
You receiveand keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester, No extra 
charges. 


FREE! RADIO-Tv BOOK 
AND SAMPLE LESSON 


GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
“mal im envelope of paste on postal card) 
NATIONAL SCHOOLS, Dept. RC-114 
4000 5. Figuerse Street 323 West Polk Street 
les Angeles 37, Calif. Chicoge 7, Ml. 
‘Send ruse Radio-TV Electronics book and ruzx sample 
lesson. No obligation, no salesman will call. 


vase ____imrapay. 319 


orry__sows_srare__ 
(D Gheck here lf interested in Resident Schoo! Training ot Los Angee 
VETERANS: Give Date of Diachorge- 
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CHANGE 


for more 


e ——s e 
<a. 


Sar, 
© Werication 


oh? 


COMPLETE 
COURSE 


isting Ny 


Leth 
Basa ents 
watt, 


© ENDS WINTER SLUDGE PROBLEMS! 
© STARTS FAST! PROLONGS BATTERY LIFE! 
© STOPS VALVE LIFTER RUSTING! 

© ELIMINATES VALVE NOISE! 


NO EXTRA COST! 


IBi- 5114 College Avenue Angola, Indiona 
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ICE CHARGES OF 
SAVE SERVICE CHARITY 


money save’ 
time you use it- 


MAKE EXT! 
Make extra money repel 
trical appliances 
neighbors « - 

; full-time re! 
ing ns Opportunities 


where! 


J 


DO IT YOURSELF 


THIS NEW BOOK 


maxes every ore EASY! 


RA MONEY! 


d 
Yor friends am 
or build @ good-Pay- 
3 repair business 0} 

every- 


FIX ELECTRIC 
APPLIANCES! 


«++ handle ANY job on ANY make, model or type 


By “fixing appliances”. we don't mean just simple electrical 
cord or switch repairs that almost any one can 

‘This new 370 page book shows ¥ ‘do th 
as well as the “ mm ‘any. 
appliance, 
plew 


e toughest jobs 
hon x i ue 


‘diagrams and cl 


thermostat control and timing. wa: 
pllunces that get too hot, not hot enough OF 
Fange and automate 


nih 
Oscillating mechanism to removing. 
ators. from het al 


DON’T THROW THAT BROKEN APPLIANCE AWAY! 


Let this book show you how to fix it good as new 


8; BOTTLE WARM. 
ATER HEATERS: 
Amr 


elec- €e,, tne, 
‘York 16, N.Y. 


few rents postage}. Af not Twi, 
‘owe Jou nothing. 


E recommend that you take the following 

preliminary steps toward patent protection. 
Make a disclosure of your invention; sign, date 
and have your disclosure witnessed by two peoplé 
who understand your invention; authorize us to 
conduct a preliminary search among previously 
granted U. S. patents for similar types of inven- 
tion. We give you a report on the probable 
patentability of your invention and our recom- 
mendation for further course of action. 


Let us send you a copy of our instructive 
booklet, "Patent Protection for Inventors’ 
end our convenies 
disclosur 


EVANS 2. Co. Wh. In Gane 


REGISTERED PATENT ATTORNEY 
940-M MERLIN BUILDING, WASHINGTON 6, D. C. 


INVENTORS 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
VENTION RECORD” FORM AND 
PATENT INFORMATION 

EVERY INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
‘WOOLWORTH FLOOR, 144C 


ps 


=. “well-known air pis 
tols have iong been among the Dest 


95 Soest.” 

$995 Gen 1 8. Hatcher 
WHITE FOR CATALOG Am, Rifleman Magazine, Jan. 1953 
CROSMAN ARMS CO., Fairport, N.Y. Dept. 46 


SANTA CLAUS: Give the,““mpecay'> 


‘GLASS sPinNiNa ROD 
‘and SpinminG REEL 38. os 


Gao rer posto. €.0.0 requ $2.0 arp 


UNITED, 9043 5. 
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fextern, Dept. ARX-T6, 


ATENTS(: 


¢.A.SNOWECO. 


REGISTERED PATENT ATTORNEYS 
426 snow 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by ch of the U. rent records, Without 
Obligation, write for iaformacion explaining the steps you 
Should take to secure a patent, 


JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


INVENTORS 


ATTORNEY 


GUSTAVE MILLER 


114-Ps WARNE: 
WASHINGTON. 


INVENTIONS 
WANTED 


GLOBAL MARKETING SERVICE 
‘Dept. $0 Oakland 4, cali, 


J INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obli- 


| 
. 
a 
gation on your part. j 


PATRICK D. BEAVERS 
Registered Patent Attorney 
937 Columbian Building, Washington i, D.C. 


ea tfetl 
> OS 
“TORTURE TESTS” lp YEAR "Souecs 


Siy-dithorized ‘member of Assetiea 

Council of Commercial L ‘ie 

demonstrate amazing performance 

of Life-Long—the only battery in 

the world with a Trx-Yean Boxoeo ua rantee 

Guarantee featuring free replacement 

or money back. These independent 

laboratory reports prove what 

yourself will soon discover in your own 

ca . that your Life-Long Batt Bives you 
hotter spark, brighter lights ire starts in 

ample power for extra electrical equipment. 

“Lah wa tend you detail of thees tadepandent lcboeitiry tata 


LIFE-LONG BATTERY 
will Recuperate in 


“ONE MINUTE * 


OVERCHARGE TEST... Life-Long exceeds SAE requirements by 
400%, eliminating all possibility of burn-outs through overcharge. 
R.P.M. TEST... Life-Long spins your engine 20% faster. 

COLD TEST .. Life-Long operates efficiently at 70 degrees below zero 
HIGH TEMPERATURE TEST .... Life-Long operates efficiently at 
blistering temperature, 


SiOEMt 
( carecone earreny ere! conn 


With your ignition switch off 
Insures You a TROUBLE-FREE BATTERY! on your starter nt te Bae 
You insist on “reserve” horsepower in your motor. You need extra emer- —_{617,'4,56 fim down that it 
gency power in your batte 


embarrassing the lights. Now wait one 
ute with headlights off —then 


too, as insurance against cost]; 


battery failure. You get that reserve power with Life-Long— the only ote. oh neal ieaty tl te 
battery backed by a 10-year Bonded Guarantee. LONG BATTERY will start your 
Te 0515 NO MORE, Sea ea 
LOFE [ONE Stee) Better 


LIFE-LONG AUTO BATTERIES—$29.95 strated this amazing recupera- 
tive ability of LIFE-LON 
BATTERIES over 500 tim 
with the same battery, with 
yet! 


Large corporations, Fie Departments, Police Departments, 
Taxicab Companies in every part of the country, as well az 
the U5. Coverment end mony foreign countries are now gales entngon S38.00 ea 
buying LIFELONG BATTERIES. = LIFELONG manufactures 2 gets you'eoly 


complete line of Industrial, Commercial, Marine and Motor- $2.00 8 year Tre LONG BATTERY MFG. CORP., DEP 
(Sete Settenieey Ebtey cate 11766 W. Pico Blvd., Los Angeles 64, Califor 
" Please ship Life-Long Battery, 10-year guarantee: 
apical acetic 6 volt automotive battery ($29.99 including ti 


BUY NOW! site iittitice ) 0 


Cash, check or money order enclosed. Life-Long pays 
all delivery costs to your door. 


STRIBUTOR TERRITORY OPEN 
Life-Long Batteries, sold all over U.S. 
and abroad, are protected by exclusive 
patents. Some territories are still open 
for men who recognize this big profit 
ite for det 


Name. 


os 


LY DISCOVERS 
THE LIFETIME 
BATTERY. 


Adaress, 
City ome State. 


ne 


Take Your Pick 
of These Illustrated 
“How-to~ -do- it” Books 
= Only SOF each 


9 car OWNER'S HANDBOOK 
Crammed withdens! HOW TO: eet 


a 
Gan mata 100 Big pases. 


10 SUILO IT YOURSELF 


RUSH COUPON 
BELow! 


SPECIAL— ALL 
5 BOOKS $292 


closed ww Yor which send me, al gare | 
prepaid. the books whose numbers I have circled below 
9 10 11 12 13 


Save Monee: Check here f you are enclosing B2 for alls boo 
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ee 105 BRITISH EMPIRE Stamps 


WHILE 
THE! 


vis! 107 IRON CURTAIN Stamp 


auy oinect FROM FACTORY $0.95 
Write for free booklet 


‘book everyone who likes to draw 

should have. It is free; no | rRee 

obligation. Simply address | pox. 
UABTOONINTSS EXCHANGE 

r. 19ND, Pleasont Hill, Ohio 


BE POPULAR © AMAZE @ ENTERTAIN 


Learn to apply Hypnotism and Auto- 

suggestion in short time, by. train- 
a ith GUARAN’ ED 

DON'T, DELA’ 


Wi 
famous Hypnotic school’ for 
free information - now - to- 
day 


v00,oF aPPLieD wrPwoLoGy 


120 Central Park South, N.Y. 19, NY 
Please send me Freé information: 


NAME, 


— 
Lem. 


ae 14 YEARS of CARs... model of these mag 


FRAZER HENRY J. HUDSON KAISER’ LINCOLN” MERCURY 


NASH “ OLDSMOBILE PACKARD PLYMOUTH PONTIAC STUDEBAKER 


REPAIR AUTOS 
EASIER wise .s FAST! 


Handle practically ANY job on ANY 
make, model or part since 1940 


Fixing cars can be lots easier ‘They show what to do 
ly how to do it... what cha 

or adjustments t6 make 
parts to rep what mistal 
to wath ot for! 

“TOPS" FOR BEGINNERS! 

From simple tune-ups to carbu- 
retor troubles . . . from rear end 
jobs to overhauls’... from igni: 


tions with 


aystems and king 


pins to t st types of trans: 


Big New Edition 


Weighs 43, pounds! Pf) esx broken, power steering and allt ie 


COMPLETE, EASY-TO-UNDERSTAND rest. this big how-to-do- 


REPAIR INSTRUCTIONS Se is. 
i of the Chilton 


A-B-C, 


Has 864 BIG pages 
this mopotine po 
Covers EVERY model 
of the above 20 car mokes since 

1940 


ot loroe 


so you 
can jeep it strictly up to da 
vunder- in’ practically it is 
‘stand even'to telling large 


Because 


most authentic manual of 


58 Troubleshooting | very what . 2 kind. 
Check" Date Taber. | By the World's LUNG FREE 


Largest Automotive § tHe cHILTON Co., D 


Publishers 


Published by Chilton. 
home of AUTOMOTIVE Ik. 


2532 clear, how-to-fix- 
it pictures 


fond thousands woon thou: 


Send the big 884-page Chilton “ALL 
PAIR MANUAL (Price $6.05) for 10-day FR 
AMINATION, If I'like it, 1 Will then promptly remit 


sends Shaaloe pes ona ar 
Biarenas! onaneee a 
ice specifcion a. SMEMATIRN, Sst bestdgel: en send S586 fora 

i GARTSOURNAL MOTOR —b BLths Oinenciee ll setts manual postpald Inf 


Address. 


City, Zone, 1 
Hy 
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ELIZABETH II 
EMPIRE STAMPS! 


ALUSTRATED 


CATALOG 


Berman’s Diamond Loan Bank 
Dept. FS= BERMAN. BLDG., BALTO. 1, MD. 


se, thease 
i on ud quran, Send chech, M0. seat 0.0. § 
Free Catalogut-—Gear Pures Large Central 5 
‘ b Pum, 


= i 
HARD-TO-GET! ALL GENUINE! ALL DIFFERENT! 


Rush coupon below at once! We'l you one of the 
fet Whee fi 


ASTONISHING NEW KIND 
OF SMOKING PIPE 


adget— not usta new model. Loo 
uses four of nature's 


luded for your free inspection. Don't delay — 
Tare offer may be withdraw soon If coupon has be 
al, vend direct to: GARCELON STAMP CO. 
LYBSO, Calais: Maine: UEnclose L0y for: postage sad 
handling) 


j Il Send You This Handsome 
FREE! FREE! SAMPLE CASE-FREE 


eo | 


Biter netn tabs: Kabob TARY ass 
V sane —____ panera ees 
| *20eese, 


[e 


ss 
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GET IN ON THE // 


TRAIN FOR A HIGH PAYING JOB AS A TELEVISION TECHNICIAN 


NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in your SPARE TIME 


Next to the otom and hydrogen bombs, the biggest’ and hundreds more to be built; more than 30 million 
noise being made today is by the booming radio- sets in the country and sales increasing daily. By 1955 
television-clectronics industry. moderotely priced color television sets will be on the 
Now, while the boom is on in full force, is the time ™arket and the color stampede will be 
bout how you can share in the high Ail these facts mean thot good jobs will be looking for 
thot this ever-expanding field good men. You can be one of those men if you take 

advantage of my training now — the same treining that 
hes olreody prepared hundreds of men for successful 
coreers in the rodio-television-electronics field. 


perience necessary! You learn by practicing with professional equipment 
send you. Many of my graduates whe new hald down good peying technicion 
[obs sterted with only grammar school training 


Wt you have previous Armed Forces or 
finish your training several months earlier by taking my FU:TV Technicion ImNODA 
Course, Train at home with kits of parts, plus equipment te build BIG SCREEN 

~ TW RECEIVER, ALL FURNISHED AT NO EXTRA COST! 


After you finish your home study training in the Radio-FM-TV. Techni 
Course er the FALTY Technician Course you get two weeks, $0 hours, of 
Laboratory werk on modern electronic equipmest et our anociate 
school in Mew York City, Petce School of Radio & Television 

THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER, My 
courses are complete without this extra training, however. It is just an added 
‘ppertnity for review and prectce 


redio experience you con 


py YoU GET 

ert of your taining, | give yeu enough equipment te THESE FOUR 

ny od prepare or o BETTER PAY TY feb. You build 

GIANT SCREEN TV RECEIVER complete with big_pictre 
‘ie Sep. 


‘entire training from spare 
busines. 

JURSE Qualifies you for Higher Poy! Given to ll 
AT NO EXTRA COST, Helps you qualify foc the TOP JOBS in Radio 
‘on FCC license! Full training end preparation at heme for your FCC 


52 EAST 19th STREET « NEW YORK 3, N. Y. D1 Comwanen & Sie Tastes Cort 
Licated bythe State of New York © Approved Sor Vetoron Tecking 


Novenaee 1954 35 


DRAFTSMEN 


PAY CHECKS! 


Train Now for 
more success, 


greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 
Check the want ads in any newspai 


‘opportuni pen to you as a drafta: 
‘ean learn this 


tes say about high pay und oppor- 
funities tn drafting. No charge, or obll- 
gation. 


ion with Information about ble oppor- 
nities in DRAPTING. 


LINGUAPHONE 


MAKES IT EASY TO LISTEN and LEARN to 


SPANISH FRENCH «ITALIAN 
GERMAN - RUSSIAN: CHINESE 
MODERN GREEK — 29 languages available 


With LINGUAPHONE—world'e Standard Conversational Math 
PEAK another” tan 
eaten te 


Please send me your FREE Book. 
LANGUAGE INTEREST... 
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Hygienic Skin Care Discovery 


Extracts BLACKHEADS 


In Seconds + Safe and Sanitary 


‘Use ve. VACUTEX 


Metal Tooling, Textile Painting, 
Shelleraft, Beaderaft, many more 


BUILD TVSet 


YES, ectully tilde vlocble TV Set 
some time learn 


htee. Future TOMORROW. No 
stevie 


ory: to-understond 


money in sp0r 
| CEEDING! So con Yo 


FREE Book, “You 


COMMERCIAL TRADES INSTITUTE 


Dept. T1-11, 1400 Greenleaf Ave., Chicago 26, III. 


Not all of my men 
make *1000°°a month 


+. some make less . 


If you would like to make a good income, spa! 
may pay you to look into my propos: 


time, 
don't have to make any inv 


me hi 


e made even m 


full 
ion. You 
tment. And you'll be doing 


a service to your community. 


BY ALVIN WESLEY 


‘OULD You like to make up to 
$1,000.00 a month? Right at 
this moment you're probably 
thinking, “Who wouldn't . . if it 
were only possible!” Well, T wish 
T could show you the stack of let- 
ters on my desk. Hundreds from 
fellows all over the country. Here 
are some of the things you'd read: 
“I put in just 5% hours of 
work,” writes Hugh Sadler of 
New Jersey, “at a profit to me of 
‘over $10 an hour.” C. S. Melious 
of New York writes, “My first 
week my profit is $175—I hit a: 
high as $44 profit in one day! 
And Charles Kama, of Texa: 
writes, “I made more than 
$1,000.00 a month and I haven't 
touched bottom yet.” 

Those are just a few of the let- 
ters. There’s one from a fellow in 
Florida who earned $600 in one 
month; another from an Ohio 
chap who made $2100 in two 
months; and one from a New 


spare time, 

You bet I get a big kick out of 
letters like these. After all, I'm in 
business to make money. And the 
more money you fellows make— 
the bigger the profits here, too. 
But what you want to know now 
is what exactly is my proposition 
—and how much money can it 
bring you? 

First, I'd like to tell you about the 
kind of men who do 40 well with me. 
They all want to make good money. 
But they don't want to risk their sav- 
ngs. Some ever want to hold on to 
their present jobs. They need some- 
thing that requires no investment. No 

aks, They ate more than willing ¢o 

their time and energy. What 
they askin return is to enjoy the 
work—full time or spare. time—and 
to make more money than they could 
in any other way. 

Well, ‘that’s exactly what my pro- 
position brings to them—and to you 

‘What is my proposition? It's a 
chance to bring folks a new kind of 


rotection against fires at remarkably 
low cost. People everywhere are ter- 
tified of the fires that kill more than 
11,090 “people and destroy over 700 
MILLION ‘of property 


specifies for fighting fires in B3 
id. B29s, ‘Tests proved. that, on 


‘can do the job of big 
extinguishers that cost 4 times more 
and weigh # times more. 

Now I'm not being fair to, you or 
to Presto just telling you about it 
You have to try it ona fire in a trash 

‘or a bucket to believe how Presto 

out a Blazing fire as fast as 2 


Seconds. That's why 1 want 10. get 
Presto Demonstt 


itor into your hand: 


ees—and to store 
Especially when the price 
is only $3.98 


Over 2 MILLION Prest: 


ness. I'm able to run advertisements 
about Presto in national magazines 
like LIFE, to make things even eas- 
ier for you. 


Now I want to talk about just how 
much money you can make with Pres- 


— 
ALVIN WESLEY 


to, In all honesty, that is entirely up 
fo. you, Presto cia “only 


ielps to, keep 1 
and your profits 50 Bigseup to $2.8 
on a single u 


is, GUARANTEED. Ft 
YEARS. I also send you my helpful, 
free, booklet called “How to. Mal 
Money. with, Presto—Full Time oF 
Spare Time.” In it 1 tell you step-by- 
step how to get started . «.. where to 
fo. who to see, what to do and say 
. how to get orders in many differ- 

3... how to place Prestos in 

Tocal stores for re-sale... and much 


You'll enjoy working with Pr 
You' that folks. will really. aj 
the wonderful low-cost. prs 
ion you bring them, You will 
making friends as well as mone 
That's why I want to send you 
the facts and the Complete Sales Kit 
free. Address your envelope to me per 
sonally. Send the coupon below. T'll 
put the FREE Sales Kit in the mail 
ely. postage, prepaid. Then 
you can decide. Write to me now 
While you are thinking about it. Tl 
Bel tooking fooward to hearing! from 
you, ALVIN WESLEY, Merlite In- 
jes, Dept. 11114, 114 Bast 32nd 
‘New York 16,'N. ¥. 


I can fear you one thin 


‘ALVIN WESLEY 


MERLITE INDUSTRIES, Dept. 11114 


fork 16, N. Y. 


OD SBsshaterett rey stim to order» ooubte canscity Presto to be used aso 


pay postage) Money Baek if not more than aatieeed™ 


| 


... even if you don’t know 
a single note of music now! 


IMAGINE! Even If 300 never dreamed sou could play... you can 
ur feiente with Jue No ect 


SEND FOR FREE BOOK 


Mal coun for, 38-page 1 


3 ‘ols rinis * 
Adress 


TRAINS You 
IN SPARE TIME 


Onty from famous COYNE, do you 
nite TY Home Training 
wlth 2180 photon and 
Television tacked om. Per 
quickly Ex 
SERVICE BUSINESS — 
ST TRAINING but Cc 


modem up-to-the 


(alee inciting 
NO Cost OR OBLIGATIO: 


+ Dept. S4-HT3 
Folder and details of your Television. 


, 
; 
i 
a 
ace ' 
i 
i 
' 
H 


iH Pi 
4 nadio- Electronics Howe F 
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New FALSE PLATE 


for OLD 
IN 24 HOURS 


Low As Only 


$152 


ful Now Scientific Method Trans; 
LD, LOOS: 1d 


INT PLASTIC PLATES 
MONEY, BACK GUARANTEE 


iwabeuiserman ‘th entre tap W 3 Chia 


~ MAKE MONEY WRITING. 


short paragraphs! 


‘You don’t have to be trained author to make money 
writing. Hundreds now making money every day on 
short paragraphs. I tell you what to write, where and 
hhow to sell; and supply big list of editors who buy {ror 

beginners. Lots of small checks in « hurry bring ca 
that adds up quickly. No tedious study. Write to sell, 
away. Send for free {acts, BENSON BARRETT, 
1751 Morse Ave., Dept. 86-M, Chicago 26, 


WRITE for FREE 
CATALOG with 14 
UNS SAMPLE CARD 
Thousends of 


GLASSES FOR 
ADVANCE SPECTAC 
537 5. Dearborn St., Dept. EEMEN Chicago 5, illinois 


INVESTIGATOR 
TRAINING 


Experience unnecessary, 
Many opportunities. 
Send for Free particulars. 

Free credenti 


EXCHANGE SECRET SERVICE SYSTEM 
4360 Broadway Chicago 13, Ill. 


COUPON FoR QUICK Action! — — — 


Service System 
Chicage 13, 


obligation pt 


MORE REAL R.R. ACTION! 


Diesel Switcher with powerful 
wol ve motor, Magne-Traction, 
knuckle couplers on both ends. 
For busy switch-yard action! 
Length 115”. 


Re wee 
Ran Berry 
lar 


Crane C 
manually operated 
boom on massive 
die-cast frame, 
Length 7%”. 


Get more action, more thrills with new 
Lionel rolling stock and accessories. New, % Plays on all 78 RPM phonographs ex- 
mighty Diesel and steam locomotives... ee eR ia 
with exclusive Magne-Traction for more T enclose 2, Please yend me special Lionel 
power, more climb, more control. Colorful vain catalog offer, postage prebpsi 

new freight cars... bigger, scale-detailed. 
Real R. R. remote-control Knuckle Couplers 
on all Lionel cars! Amazing new accessories 
including Portal Gantry Crane with 

8 remote control operations. Build a bigger, 


better Railroad...see your Lionel Dealer! ity —_____Zone_State 
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DIESEL MECHANICS NEEDED 


BIG PAY— GOOD FUTURE 


Virtually all heavy 
going DIESEL 
jobs—through good 
trained men, 
Back during the DEPRESSION ... there w 
big demand for Bailey Trained Diesel mechanics 
We can QUICKLY TRAIN YOU to enter this 
big pay field ., .no previous experience or special 
education necessary 
With our method of training you don't spend 
years pouring over books, figures, charts or graphs 
you learn by repairing and operating big Diesel 
engines, under the guidance of experienced and 
friendly instructors 


ower equipment is 
eating big paying, 
times of bad—for properly 


This method of training gives you the experience 
land confidence that enables you to move right into 
the BIG PAY JOBS without spending years-as a 
mechanic’s helper. We help you find parttime j 
While in school—full-time jobs after graduation, 
Mail coupon for complete information. 


BAILEY Technical SCHOOLS 
1632 5. Grand ee saab Louis 4, Mo. 


NAME. 


STREET. ..2.2++ 


TOWN, 


U \. u S 
@sTART YOUR , 
OWN BUSINESS /, 

IN 2 WEEKS— 
AT HOME 
IN SPARE TIME 


METALIZE BABY SHOES 


IF YOU ACT NOW. J. wil! show you 


MAIL COUPON 
TODAY! 
KIKTAVI CO., Dept, $-5411 


| 7217 So, Broadway, Los Angeles 3, Calif. 
p mainte ECR, Se 


NAME. 
y srmeet 

city, 
| Bes 


40 rorutae science 


TUR elev anntag ante wou dutrsdtts Nouan pase ee se 
Sis Ve tues to wen eetctst int e 
Saat Sebo We Fine Witwolt s Fae 


WHY PAY: gi os wae crane 


ANE, 107, at ouagalie 


SSS | Sree °H:98| Fes °4:93 | 28ers 


(FR EE ye 


STANDARD raf N. Broad St, ‘nisdaia 0, Pa 
Don’t Neglect Slipping 


FALSE TEETH 


Do false teeth drop, slip or wobble when you 
talk, eat, laugh or sneeze? Don't be annoyed and 
embarrassed by such handicaps, FASTEETH, 
an alkaline (non-acid) powder to sprinkle on your 
plates, keeps false teeth more firmly set. Gives 
confident feeling of security and added comfort. 
No gummy, gooey, pasty taste or feeling. Get 
FASTEETH today at any drug counter. 


SEND E i] 
FOR THIS f 
‘Make money., Know how to break nnd 
‘rain Horsen: Wie today for ths book 
FARE Together with epacal offer of 
2 Courin ia Animal ‘Brweding “it pou 
yeni tn Gating and dine the nada 
Borne, check bere {)*Du dt today—now. 


BEERY SCHOOL OF HORSEMANSHIP 
Dept. 5811 Pleasant Hill, Ohio 


BUILD LUGGAGE AT HOME! 
WE SELL YOUR PRODUCTS! 
‘Only New Home Money-Making 


May Couse Symptoms Of 


SINUS 


ASTHMA, HAY FEVER 
Amazing New Treatment — FREE TRIAL 


Thousands have received omazing, fast relief with this senso 
Honal, mew treatment, from symptoms of hoy fever, osthme, 
Hinut “headaches, prewsure in forehead, sorenets "in ever, 
‘heak Bones, top of head, bock of Head nd down neck, when 
Esused by nosol congestion. Write for 7 DAY FREE TRIAL 
POSTPAID, “no cont or sbiigation to Wy cept; it lt 
‘greed you will mail it bock, postpaid of rie! period 
inet omozed with result 


nd 


National Leboratories, Dept. $47-A, Galt, Colif. 


Otfer not good in Colifernia. 


THREE REASONS 
| prepared 


myself for a 


BETTER JOB! 


‘Even if I had only myself to think 
about, I'd want more job security. 


Direct, job-related. Bedrock facts 
and theory plus practical applica 


the world—getting higher pay, do- 
ing more interesting work and rid- 


But I've got Mary and the two kids ding yourself and your family of tion. Complete lesson and answer 
counting on me. And they're three constant money worries—then ILC.S. _ service. No skimping. Diploma to 
of the best reasons a man ever had is ready to help you, just as it has graduates, 

for wanting a job he can count on helped thousands and thousands of 3 FREE Books 

for more money and a secure future. others. For example, a recent sur- Mail coupon for (1) free book 


So I stopped just “wishing” and 
“hoping” for promotion. I DID 
something to make it happen. I en- 
rolled with I.C.S. and earned my 
“ticket” to a better job—an I.C.S. 
diploma. 
1973 Promotions in One Single 
120-day Period! 

It YOU want to start moving up in 


For Real Job Security—Get an I. C. S. Di 


vey showed that, in one single 120- 
day period, 1973 1.C.S. students 
were promoted to better jobs! You 
can prepare yourself at home—for 
only a few cents a day ple fail, How to pick 
I.C.S. is the oldest and largest your goal, How to de- 
correspondence school. 277 courses. velop hidden talents, 
Business, industrial, engineering, etc.—and (3) sample 
academic, high school. One for you. 1.C.S. lesson text. 


‘about subject you're interested in, 
(2) “How to Succeed” 

—36-page gold mine 
of advice on Why peo- 


1.C.S., Ser 


INTERNATIONAL CORRESPONDENCE SCHOOL 


Aescunting Sytem 5 Show: 
iran Aang © Se 
(3 Gertie Pubic Accounting i 
Gost Accountion Area 


5 Partnerahio Accounting 
B Prscteat cout 
(OVERTISING 


Milan etek Late ri 
COMMERCIAL ART paste nat 
Riv Layout tiutation 

BiGamimetcal careening =O 


1 Commarcat Oring 
Fashion ihetrating 


OFeiveieam 


execurive 
MANAGEMENT 


‘ssa 
‘oer 


(Partito 277 cours) 
oportantybookiet aboot the Bld BEFORE which I have marked X (lus sole ison): 


erat Incentive Wage Systems) Migh Scool Subjects 
doe Anat bo £ Sacetant Acourting 


Saree EE aime 
B bresnized Training Trabes — 
panes git 

D Bookkeeping, Business Forms 


Baring Pci 


1c. 
BANACEment 


Name ee ome Aséres 
City Zone. State Morhing Hous AM. to PM 

‘Canaan residents send coupon to International Coretpondance Schools, Canadian Ltd, 
cupation Monreal, Canada... Spell lution tates lo mambers of the U. S. Armed Force, 
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The WONDERS 
of LIQUID 
PLASTICS 


MANUFACTURE WITHOUT 


mum ross 


‘ctfolty "amd 


PLASTICAST CO., (Dept. A) 


noveatits 
GADGETS 


"PLASTIC 
LAMINATING 


$5 HOURLY Profit 
NOW Employed 


vusiness 


Durasroot procests uaainst_ moth 
fie cestatant to both, ‘Bac 


fe furnish ‘enough materials to feturn Your TOTAL Invest 
wu Himifel Welte solay tor THEE bookies explaining Setatis nd 
iy ter 


DURACLEAN CO., 4-18N Duracloon Bidg., Deerfield, Il. 
42 rorutan science 


Shrinks Hemorrhoids 
New Way Without Surgery 


Sclence Finds Healing Substance That 


For the fist time selente 
new healing substance with the 
ability to shrink hemorrhoids ai 
bleeding—without surgery. 

In case after case, pain was relieved 
promptly. And, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so 


to stop 


thorough that sufferers tonishing 
statements like “Piles have ceased to be a 
problem!” 

The secret is a new healing substance 


(Bio-Dyne®) —discovery of a world-famous 


research institute, 

Now this new healing substance is offered 
in ointment form under the name of 
Preparation H. 


Ask for it at all drug stores 
k guar 


MAKE eo WAYS YSIN] 
PHOTOGRAPHY 


OOKT may “A MILLION THRILLS! 
— High Power 
Ps BINOCULARS 
30 DAY FREE TRIAL 
feet Pecion Open 
23 Models "ony Poy Man 
$985 
‘panadena: Cail 


BUSHNELL Benscutars 


LEARN MEAT CUTTING 7) neem. 


The steady dependable trade of Meat Cutting taught after you graduate. Get all the facts. Send coupon for 
easily in 8 short weeks. You LEARN BY DOING — FREE'52 page school catalog—TODAY. G.I. Approved. 
tunder actual meat market conditions in big modern 
school at Toledo. 
For beginners or men with experience. Get a Profit. 
able store of your awn. Remember, PEOPLE MUST 
pay jobs. Free employment help. Thousands 

of soccashal poncooees 
et cutting, percentage, pricing, advertising, sel. 

etc. A. complete retail’ meat education. National 

1001 established over 30 years, Get National train- 
lag NOW. Pay your taltod ia tasr "weekly payments 


pit, 3 lice Pert 


LORIS SALES * “i i 
Mavaes Gl u i D E vivins EARN BIG 
FOR AMBITIOUS MEN T MONEY 


FREE! 


Have you had your copy? 


120, pages of guidance to 
Best-pald. positions. Up-to- 
thesshinute information for 
Ten "who-want to climb to 
the top. Tells: howto. get 
Promotion: security and bet 
fer pay thigugh home study 
sguraes. This "handbook 
SBhginecring Opportunities” 
is free and entirely without 
Sbligation. Send the coupon 
State this your big yeari 
Describes over ninety 
Courses including 


Mechanical Electrical 
Acronautical i DEEORATORS » COLEETORS« HORBVSTS —A Big Money 
Television ‘Opportunity FOR YOU. 

uilding 


- SEND COUPON TODAY 
Lite” $42 Contury Building, 412, Sth Breet, ¢ 


Pleose forward free of cost or obligation your | 
handbook, "ENGINEERING OPPORTUNITIES”. 


f} Nome 
Address 
H Course interested in. Age H 
Canadian Address: Canedian Insitute of Science 

Garden Building, 263 Adelaide St. W., Torento, Ont. 


WATIONAL NURSERY GARDENS, Dept. 11 
13403 South: Van Ness 
Ingleweod &, Calif. 


‘Rash me FREE plan and seed IMMEDIATELY! 


ENGINEERING OPPORTUNITIES 


NOVEMBER 1954 43 


acquire = —— | —_ | 
NIGHTS AT HOME! 
LAI LL.B. DEGREE 


LnSalle's famous Law Library—used aa refer 

ce in many Law libraries and Law offices— 
abled thousands to master Law. sur- 
ly fast, in. spare hours at home, for busi- 
\d professional advancement. 

14 remarkable volumes, compiled by 
professors and lawyers, eover the whole 
field of Law in con orden 


lensed, 


ide you 
n Meth- 


not by memorizing rules, 
48-page book 
efor Le ‘and 
questions about Law and 
alle Law graduates 
ment in business and 


are 
public life. Mail coupon below. No obligation, 


inning rapid adv 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 $, Dearborn St, Dept. 1183L_—Chicoge 5, Il 


Send me your two FREE booklets described above, 
without obligation, 
Name. 


DEGREE IN 
27 MONTHS 


ENGINEERING 
Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and RADIO ENGINEERING (inc. TV ond Electronics). 


‘Sha fail faformation. Enroll now: 


“SEND COUPON TODAY -————— 


ree_information on B.S, Engineetin 
degree in 27 months os checked. * 


t 
AA roruian science 


‘and Die 
Desigu Thaining 


mnder PLSS0' Jor Korean Veterans Training 


ACME SCHOOL OF F DIE. DESIGN 


New World Adventure Gata FREE 


F ADVENTURE, Dept. 115, Ann Arbor, Mid 


REPRODUCE ANY OBJECT 
QUICKLY, EASILY 


SCULPTURE HOUSE. 304 W. And St 


LEARN. 0 0 A 
Lee FREE BOOKLET SHOWS YOU HOW!! 


WYPNOTISM 
‘Det. wPses 100%. Meimbeck, tows 


4. FULLY GUARANTEED 
SA \TIRES COST LESS! 


Weatharetnip with 
ES teeta yout fingertip 


3a0g0 13:33 THE EASY 


FREE TUBE ON REQUEST 
WITH PASSENGER TIRES. 


1789238 fe. 


ELIMINATE UNHEALTHY, fuel-wasting drafts 
—Mortite your windows now! Weather: 
proofs a window in seconds at so little 
cost! Self-adheres—no tacks or tools— 
just press in place! 


SOFT, ROPE-LIKE STRANDS. (}(" diameter), 
unroll like ribbon, mould into place like 
modeling clay. Use inside or out—no need 
to go out in cold to apply. Won't crack, chij 

or peel. Use over and over—in Spring, hold 
one end, pull right off. 1,001 other uses! 
Ideal as gasket, caulker, base for flower stem: 


Perfect plugger-upper for variety of uses in, 
ome all year long! 


around 
COMMON STOCK | 

‘The Company willemployiits Funds 
in diversified entertainment enter- | 
prises connected with television, 
‘motion pictures and the theatre 


Price 50¢ a share 


Available At All Leading Stores 
‘Send For Your FREE. Cire 
lar Showing Mortite Uses In, 
‘Around Home! 


29 90¢- sis "Die lortell 
COMPANY 


Serving The Home and Industry Since 1895 
534 Burch St. KANKAKEE, ILL, 
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free at: 


Scares eepuing pgtage amp, as 


VALUE-PACKED PAGES 


OZn 
ALLIED TASOPE PHOTO-ENGRAVING PLANTS 


- tablish your own profi ‘PHOTO: 
TV & RADIO CATALOG | Bie miner, ons csvenisers Make exes nome 
SAVE OM EVERYTHING IN ELECTRONICS | [hue N tine t00r, ter ve iundred cons sol ocay 


Stim coh or by mail will pay for plont and pay you wall 
World's Largest Stocks... Everything for Sinmevie for your time, "Write for FREE cotelog- 


Experimenters, Builders, Amateurs, Service- _Mavwew — TASOPE, DEPT. PS-11, AURORA, MO. 
‘men, Engineers & High Fidelity Specialists. Lan 


aie Form $100 Per 
acted Waving pubis to coping ts c fa WANTED Week ond up 


FV, Radio and Electronics? Largest : AUTO DIESEL 
lections of custom TV chassis, an- es 
tennas and ; FM and’ AM MECHANICS 


tuners; High and 
components; Amateur supplies; r 
pment; ‘test 

industrial 


; builders’ 


electronic supplies plus the world’s 
largest stocks of electronic voaaret 
tubes, tools and books. Get TOOLS! GUNS! 
thing—get_ more for your mot CAMERAS! 
send to Meeree te eee erence 
AU ‘JEWELRY AND THOUSANDS OTNER NATIONALLY 


dern facil an rosaants, Ba aONTs seccine fo OhMGe 
ultra-modern faci PATCARD BENCS FREE COPT TRE MNCL ESE HAM 
TO SERVE YOU BEST! ‘AMERICAN BUYERS SERVICE 


SO ny wee | 6 LINDEN AVE. DFP. 8, BUFFALO 16, NEW YORK 
FREE = - 


Cotoleg / ALLIED RADIO — rier 


ALND RADIO CORP, Dopt. 7-1-4 ! 
Fo een Aer Colceee 80; Ms IEE of Stories, Mysteries, ArticlesPlays 
| ClRush FREE 1955 ALLIED 308-Page Cotclog i 
{ ' 
I ssa H = 
' H fara ars 
1 H Sly foe Pik a 
H ‘ ae nee a 

H 
H {| PALMER INSTITUTE OF AUTHORSHIP, Since 1917 
i | | eno m. sycamore Meltywoed 28, a Denk Uitte 


AG Porutar science 


“Pills” Are Not The Answer To 
CONSTIPATION 


Learn the Experience of 
50 Years of Hospital Practice 


What does chronic constipation often warn of? 
What can you really do to help it? Where does 
hospital-type treatment and specialized care by 
medical doctors and dietitians fit in the picture 
of real relief for chronic constipation? Learn 
the answers from the 
important. new hospital- 
sponsored book on this 
subject. Your copy will 
be sent FREE if you 
address McCleary Hos- 
pital, 1171 Elms Blvd., 
Excelsior Springs, Mo 


I Broke His Hand Like a Match! 


He howled with poin! | was 
‘ihe fables on the thug with This 


mevamahing held 


Greatest 
You can learn the 


Brofesaional’ wrestler or 


rt but the simple proved 
methods that can paraiyse aay thue. any na oF 


Su-dlteu fend of kite 


thrower, You Tay be a lightwelght But you ean overpower the 
‘Dinwest bully! in y 

LEARN KNOCKOUT HOLDS IN TEN MINUTES! De ready to de- 
Iver or Ko, every time without fel. Don depend on catching 


PInE, foe ot unr Dlntbie him wich Quer Defense that 
mocks them ‘out cold--the  bone-shattering, nerve-paralysin 
combat methods developed by the Britian and American queriaa! 
Just, rush $1 to Don Douglas, Dept. M. 210 West 
York 23..N.v. Order your copy of “Guerilla SellsDelense’™ today 

‘Pree copy of “How to Knock “em Gold". Or onder C'O'D, 
y postman 61 plus ede postag 


found. 
§ tient ti 
by een whe 
tools supplied without ext 
‘LOCKSMITHING INSTITUTE: 


Ps. 


because you lack a 
‘OC HIGH SCHOOL DIPLOMA 


* You can qualify for an American School 

Diploma in spare time at home! If you have 

left school, write or mail coupon for FREE 

booklet that tells how. No obligation of any 
ind. 


=+ OUR 57TH YEAR ~~: 


AMERICAN SCHOOL, Dept. v84e 
Drexel at 58th, Chicago 37, lilinols 


Please send FREE High School booklet. 


1 
1 

t 

1 

t 

1 Name. 
1 Address. 
addr 

' 

' 

t 


Clty & State. 
Garaian Resident 
Wilco Sa 


Become an 


Electrical Engineer 


® Major in Electronics or Power 


I @ Earn B.S, Degree in 36months 
Over 50% of the nation’s industrial 


Yeaders began their careers with engi- 
neering training. ‘Prepare now for a 
future-as an Elect 

‘Technicia 
ingineering 


rewardit 
Engineeriny 
School of 


trical Ei 
Enroll at the 


ineer or 
iiwaukee 


Plan Your Career — Eight Courses 
Give You Wide Range of Study 


Technicion 
lectronie. Techn 


monthy 
months 


Rodio Technician months 

Rodio and Television Techni months 

SERVICE COURSES 

El vie -§ months 
12 monthe 


MECHANICAL TECHNOLOGY 
al 


Also, general 3-month pre- 
paratory cour 


Cosrry 


‘ence courses only, Send hondy coupon foday. 


MILWAUKEE 
SCHOOL OF ENGINEERING 


1 MILWAUKEE SCHOOL OF ENGINEERING 
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MAKE EARN 
BIG BIG 


Leatn ELECTRIC 


APPLIANCE REPAIR ANIM PROFITS 


IN YOUR Buy at WHOLESALE—Sell at RETAIL 


Time You can make profits or savings by using our 
Spare ume at tome FREE Catalog. You can save or earn.as much 


as $49 on a set of Nationally adver 

ware . . . $30 on a famous watch 

SS on a well-known percolator. Sell 
and neighbor: 

owe it to y 


; buy for your own fam 
bank account to start T 
your FREE 


NATIONAL MFG. DIST. CO., 


LASTIC ARTS STUDIO sSwertiwornna 
START A 
FACTORY 
AT HOME 


TERY LABORATORIES 


DEPT. PSM, MINNEAPOLIS 4, MINNESOTA 


LEARN MODERN WATCH 
AND CLOCK REPAIRING 


TERY 
She 


run your own 
business 


‘Order Now ui'n 
postpaid —or tent C20.) 


lessons 
shows how 
YOU MAKE 


4 


‘RON 


Make Personi 
18 crtist 
out—then 
peorence of 
two complete 


with 
stip covers 


Yours to Keep | thabets, numerals. All for $1.00 


WALKER STUDIO H-111, 4343 Lindell, St. Louis 8, Mo. 


INSURED TIRE SERVICE 
POPULAR BRANDS 


AERONAUTICAL ENGINEERING — 2 | yrs. 
AIRCRAFT & ENGINE MECHANICS — 1 yr. 


NORTHROP AERONAUTICAL INSTITUTE 


NORTHROP AERONAUTICAL INSTITUTE 
1187 W. Arbor Vitae St. 


e INFORMATION FREE @ 


3420 Vineland, Novth Hol 


FLORIDA 


ood, Calif 


OPPORTUNITY JOURNAL 


No Risk Triat 
‘Subscription 


wt. 400 


Satintzcton ur. 


Ineiewood 1. cat. | 


a “EAT, SLEEP 
25} IF ert Live” CARS- 


TURN YOUR HOBBY 
iS A CAREER: 


Big-time, Big-future 


at home in your 
& DIESEL COURSE ° oor timer 
Los Angeles’ National Schools, America's automotive 
‘Technical Trade Schoo! since 1905, now brings its famous 
resident Shops and Faculty direct to you at home—to pre- 
‘you to earn more money, with job security, in today 
fast-moving, opportunity-filled Auto Mechanics Industry’ 
Get your home training from the “Car Capital of The 
World"—America’s most auto-minded city, center of Hot, 
Rod and Sports Car activity! Mail coupon right now! 
“SHOP-METHOD” HOME TRAINING! 

YOU MASTER ALL PHASES, INCLUDING DIESEL! All lessons 
fully illustrated. Latest equipment covered. 

THIS SET OF LIFETIME TOOLS IS 

YOURS! Also all-metal tool box. 

Part of your course, yours to keep. 

EARN WHILE YOU LEARN! We show 

you how to start Spare Time Earn- 

ings soon after enrollment. 
ATTENTION MEN OF DRAFT AGE, Learn how you can 
achieve higher rating and pay. Mail coupon at once! 


Send for FREE FACT-BOOK 
AND SAMPLE LESSON! 


NOW! 2 offles te serve you fastrt 


NATIONAL SCHOOLS 


Technical Trade Training Since 1905 
LOS ANGELES 37, CALIFORNIA 
IN CANADA: B11 Wast Hastings Street, Vancouver, B.C. 


NOW TO OFFICE NEAREST YOU 
‘(mail in envelope oF paste on postal card) 
NATIONAL SCHOOLS, Dept. DC-114 


4000 5.FNGUIROA STREET gy 323 WEST POLK STRECT 
tos ANoHLES 97, CAL. ‘QMEAGO 7,1LLINOIS 


‘Send FREE Auto-Mechanics Book and Sample Lesson. 
No obligation, no salesman will call. 


mieriDAY___ 
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TV 
* ANTENNAS 


= lerat YY dealer obout WARD sancTh foe 22 caliber, 7~ 


7 shot Pell, ection, curbing 
Model 142, ‘weight only 
WARD PRODUCTS CoRF Hs. "hut “Backs “fll power and accuracy. Forend 


efor band rip OF round D Sight 

Spee Stats = your choles. Algo in automatic 

gel 15a wt $20,084. See them at your Mowberg 
or send for li 

bi, TH agai co 


‘Dept. PSTISA, i148 Enlié Avene, Cie OF MOSSBERG & SONS, | TNC, od 
Send me” free edaional fe n | 1 ‘St. John St, New Haven §, Conn. 


Tiny Telescope 
% Gv CLOSE-UPS” 
‘ex RON MILES AWAY 


onty 


N40 fostia Clevetond 1920 


CUED 70 MILES PER GAL. Gas 
ICHILD'S AUTO WITH MOTOR 


NOW DUPLICATED IN MODERN STEEL > 
THE GUN THAT WOM THE WEST 


SG N 
FRONTIER 


SINGLE ACTION SIXSHOOTER 


2o,se0 Anau & UStD 
Boo UN 
i edna photo catalog 
Beles te a 


Peuityour conventence, No interexe or carryina costes, 


la gh 
\ y EY HUNTER  bechoniiainns 
3 


029 WEST BURBANK BLVD., BURBANK 56, CALIF. as cag 


If you’ 


family browse through the Gift Mart 
‘and jot down the gifts THEY want them- 
selves. 


 cast-alumiowm 


ATerritic Gane L277 YYU NEL 


WEW! SENSATIONAL] Toa Set Bite 
METAL CAR 
oa 1eTON FLEET 


© Taximeter registers . © Windows. Co Up and Led 
Jers with hours of fun ond ection. Imosine & Windshield wipers, 

ry car WORKS in the line of duty! 1 cor with working wipers move. 
windshield wiper, 2 cars with windows that open.ond cloie, © Gun moves and Bangs, 


1 police cor with gun that bongs and recoils, 1 ambulance with ringing 7, 
ia with meters that register fore, 1 fire chie car ii 9S 
1 D2 


sways. All 8 cars made of duroble steel 


ComPLeTe 
9 Eost 8th Street, NewsYork 3, N. Y. 


New! TABLE TOP SHOP . 


miniature power tools do» 
precision work! P 
Sturdy ; 


Assmbly—withfack- 
bolts for all 4 tools 
fie 88.00 


For hobbyist 
‘or young craftsman 


sho 


: individual 
cated $38.95 


DYNAMIC DEVICES Incorj 
125 Sunris » Dayton 7, 


board 


Built to Lasta Lifeline 


‘With Bottom Shelf ond 18 Sa. Drower. 2s 


|MOHAWK LUMBER CO. 
Pesas Weegee Tt 
| "Stroman mcrroan saoesag 


The seasutionel New vise for 
home workshops VERS AIS 


spins horizontally or vertically... @ 


Useable for hundreds of woodwork- 
ing jobs—Versa-Vise is the most 
adaptable vise ever made for home 
workshop use. Versa-Vise stands up- 
right, or lies flat on either side—spins 
in a complete circle regardless of 
mounted position, Automatic locking 


device all ‘k to be held wher- 
SPECIAL VERSA-VISE FEATURES AND ADAPTERS eee nat taceanlae and caterer 


Stondard Base fur. Bight Angle Adgpter Flush Boue fs fash cally locks in position giving a safe, 
Qliked'witheach fitvogersiondard with,top af work Sees geipn Sesboch Jat marines ast 
214" wide, 4” deep. Jaw opening is 5”. 
give added « The Versa-Vise is an ideal holiday gift 
hig * sta See your local hardware dealer 
and if he does not yet carry Versa- 
Vise, fill in the coupon below, 


Your Versa-Vise will be shipped 
postpaid immediately. 


P.O, Box 510, Orrville, Ohio 


Visit your local hardware store, or use this 
‘coupon fo order your Versa-Vise. 


The Supreme Gift 
CAS y, “tm ingthe Family! 
Ul; 


{For the Man in Your Life! 


a ies over 
and jeads’ to OPPORTUNITIES tora Sue~ 


ving a Profitable Career! 
Sena ‘for AMAZING details NOW! 


LOOK AT THESE ADVANTAGES 
FOR THE PERSON RECEIVING 
YOUR EASY UT TRAINING GIFT 


at the sare tor Mastering EASY UP 
and COLOR 


AC Heme te oars Tope 
inate trrean Seere, 3 


AN XMAS GIFT 
YOU WILL LOVE AND TREASURE 
FOR YEARS TO COME 


BRAND NEW!~M48 


Quckurericode 
LATEST in the Complete 
Line of Tanks, Planes 
Ships. ~ seo wow 
COMPLETE e5TaL000E 386 


Complete 
Telescope Lens Kit, 


Fi Places 
r°8 ater Dew 


PP Y 
UNITED TELEVISION 


Ne 


PILTZECKER SWISS IMPORTS Wood-Ridge, MJ. 


LABORATORIES 
, LOUISVILLE, KY. 


DETAILS 


Wet ie “A Read's am nate oo 


ation! 


Your name. 


city. 
Adress 
Lam interest 


TV Tra 
Name of person for TY Git 


French DUELING SWORDS 


Once used in dea combat now on 
exc corn right ef home 
Fin safe: educational. These 
Swords ore mode of fine blue 
Spring. sel, polished metal 


turned 
Tondles, rubber safety 
tips. Fencing teaches quick 
thinking, develops coordino: 
tion, posture. Since the Middle 
‘Ages, Europeans have eniayed 
the sport of dueling. "Now advor 
cated by U.S. colleges. Set includes 
two swordsond the booklet, “The Art 
‘of Fencing”. Special price. MONEY 
BACK IF NOT COMPLETELY SATISFIED 
"A! sporting goods dealers or send $3.98 to 
‘Wham-0 Mfg.Co.,Box 61X, Alhambra, Calif. 


NES | D0 (7 YOURSELF! | mrcaoscape ONES 
FIM IT'S FUN! IT'S PROFITABL =) 


(2) Genuine PHILLIPINE SELECI 


12, MAHOGANY PL 


PALLEYsurety co 5 ro ‘ie ea 


BUILD 15 RADIOS 


ONLY 
with PMS da 1955 | 9% 


Progressive Radio “EDU-KIT” 
NOW INCLUDES 
HIGH FIDELITY, SIGNAL 
TRACER, CODE OSCILLATOR 


© Exeallent Back 
For‘Television 
ODay, Money 
Schoo! Inauiron invited 
© Sola'In 79-Countries 


WHAT THE PROGRESSIVE RADIO 
EDU-KIT” OFFERS You 


s Edu: Kit” offers you 8 Home Radio, T 
find Diagrams be 
t 


re gat meontttt KIT FOR EVERYONE 

I not necensar nave even the alight und in 
selene Scalia 'Tha, "Eguckit ued by you ana ta hy rede 
hee Fer rl an, Wetrany to 


ig 
oat of the It" Our Consultation Serviee will 
ty (eehnfeal problemi whieh yeu may have, 

FREE EXTRAS 
roster. ¢,klecnie, Soldering iron « TY Book 
yt-Sinaotine Sutee« Consaitation “Bervice”« Gutsies 


| Abpress. 


| 
1 
(i a 
———— a | 
| 
| 


| PROGRESSIVE “EDU-KITS” INC. 
ee ee eel 


Powerful 
MOTOR 
$2.98 


Here is one of the a 
fest precision ‘motors. ever 
Baus Set does GIANT=SI2 
3OBS, “Moget ‘Planes. Boats, Cos 
‘ruction. Working Models: Traine and Cars, ete. Has speeds up 
Go 'etog RPM. (or as littie as 0 RLP.AE) using ithe reduction 


PORMER NEEDED. Reverses immediately too! Biciose check oF 
otey order for $2.98 for this entive tet nnd we Will pay postaxe. 


Dept. MM-183 


Aron your sport 
good desler con' soppy you send #180 0 
Wham-0 Mfg. Co.Box X61 Alhambra, Cait 


STOP THE COLD/ DUCK =1T i 


Real comfort in cold $98. 
slimotan fo 

‘Excellent co 
for'taling ducks, Jew, 
Kowos foce, neck, ond 

‘t 


for unit eed 10 


Build this HIGH POWER 
TELESCOPE 


for as little as $6.25 


Tn a few enjoyable hours you ean com- 
plete your ows professioaal telescope 
Beer. “Sring “close-up the. stars. the 
planets and even the depths on the 
Fnoon's suttace Complete Kit ineiudes 
fractions for aagembly gh sumergus 
farawings. Priced from $6.25. We 
esrry complete. assembled telescopes 
ierfect for Xmas Gilt Ging, 
Bend, ghesk, or MO-—we pay 
Or, SEND NO MONE’ ‘an 
G:6.D.- Satistaction guaranteed or 
money’ back 
Write Today for FREE CATALOGUE 
© PRICE LIST. DEPT. P-Sat 


ESCO PRODUCTS, 1428 Willow Avenue, Hoboken, N. J. 
Visit our showroom at 166 Church Str., New York City 


SLIGHT IMPERFECTIONS 


GUARANTEED OPTICALLY, MECHANICALLY PERFECT—our fall inventory has shown that we have on hand a 
fairly large number of our nationally sold and advertised microscopes which did not pass inspection. Thes 
h defects, small pit in one of the frame castings, etc. All imperfect lens 
placed and made perfect. We extend our regular 10-day money-back guaran- 
of perfect function and use. 


Model 800 
100-200-300 POWER ‘Model 300PL 
nec. $2995 neo. $995 20-600 POWER 


347 ON HANO AT > nee $3995 70:100:200.300 


$1995 . 3695 ncoucam 


aa yi saaomrcass 


$995 


me 
M M¥stem SS 


DHMEDIATE SHIPMENT 


RON. 15 Abram Bg. 


ADDING MACHIN Pasi . Jackass Saas Bispeaser 


UNIVERSAL MAIL MART, Inc. 
SNim, 27 East 22 Sto, New York, WY 


FIRED BY .14 MG. 
POWDER CHARGE 


6 its 3 Crafted ofter famous German Luger design. Not 
Blue-black ‘an air oF COs gun. This it @ smoll bore gun thet 
finish i cctvolly shoots 12 caliber lead bullets fired by light 


J SINGLE SHOT 
Delivered free 


2035 West Volley Bivd., Alhambra, Calif. 
Please send Kruger pistols, $3 each 
Poyment of $... enclosed (No C.0.D's) 


BUY DIRECT and 


SAVE*/2 


on ITALIAN ACCORDIONS 
>> EASY TERMS 


Accordions of famous makes and 


breath-taking beauty now can be 
Mail coupon for FREE Color 


Catalog and amazing Wholesale Prices. 


yours 


to you! 30 models to choose 
TISFACTION GUARANTEED oF your 
money back. Trade-ins accepted. Terms 


as low as $10 monthly. Write tod: 


ACCORDION MANUFACTURERS & WHOLESALERS OUTLET 


2003 West Chicago Ave., Dept. P-114, Chicago 22, Ill. 


NEW BUCKING 
p BRONCO “iors” 


WORSE 
Feels Just Like Riding 
A Real Live Pony 


FOR CHILDREN 
2108 


Natonly so at 1235 


|. HILL CO. 933 Broad Street Deol. 8-47, Newark, MJ. 


MEN! TRIM INCHES OFF YOUR WAIST 


BE WELL- 
GROOMED 


INVISIBELT © 


“The Belt You Wear Inside Your Pacts” 
Only $2.00 Postpaid 


Here it isthe revolutionary new 
Hower support seciaimed 


Thee INVISIBELTS, nly $5.0 ne 


‘A wonderful Xmex olft? 


SEND FOR 


$2.00 es. 
CARVED by Postpaid 
COL. JOHN M. GERRISH 


FIREARMS & SWORDS 


want to miss our new thrill-packed eatalog, 
Fascinating. background and fi 


Sensational Level-X 
3 Purpose Car Instrument 


) ® Accurate Compass 
® Level Gauge 


® Acceleration Guide 


Christmas Gift Special 
A REAL SUBMINIATURE 


OSCILLATOR-RADIO KIT 


and, "Weighs ‘only «os 
Gomiiete Riven batteries | og 
f ‘postpaid in 

ion pe ear Diets 88. 


TURE Ser. 
om WAVE 


59435 


PLAY. Allow 10 urn delivers 


EKERADIO 
Air Stx-60x MIGROS WIGROSCOPE 


N. Fale Ook: 
PASADENA 3, CALI 


_ Black Forest Clock 
> U.S. Retail $5.50 


‘9 


Unheard of, savings through 
our unique direct im; 

This genuine Blac 
Clock adds a quaint Old World touch to any room. 


fs 


lack walnut antique finish, bird at 
jah conversation 


free Germany. Order as gifts, too. Send 


you from 
nly $2 for each ‘clock. Only one shipped fo a 
SS for euch clack. Onl, ipped 


person. guarantee. (Post 
am collects: Lee foreign package fee which cant 
be prepaid.) Order tod: 

SEVEN SEAS IMPORTS, Dept. A 248 
1717 Westwood Boulevard, Lot Angeles 24, Cel 


EASY TO MAKE 


ELECTRICAL 
CONNECTIONS 


Super CAP Hand Tool 
Pre-Insulated 


Gives You a Complete Electrical 
Workshop in One Tool for all Wire Sizes 
Used in Home Wiring, Appliances, Autos. 
im tee tn 


sure proper length for 
Bes crimp. 
Shears Bolts Cuts clean- 
ty to desired length 
out damoging threat 
fo fling, no hacksawing, 


Makes a Practical Xmos Gift For Him 
1. W. Berger, Inc, National Distributor for Deolers and Consumers 


'AIRCRAFT-MARINE PRODUCTS INC. 
1319.N American Bldg, Cincinnati 2, Ohie 


ORDER DIRECT—Use this coupon 


T.W. Berger, Inc, Notionel Distributors 
1219-N American Bldg., Cincinnati 2, Ohio 
Send me post poid new super Champ Hond Tool. ! om 


encosing $3.95— Cicheck money order 
(Obie residents odd 12e sales tox) 

NAME, 

ADDRESS, 

cry. ZONE___sTATE 


AMAZING NEW | 
ASTRONO-SCOPE* & TRIPOD 
POWERFUL! ACCURATE! COMPLETE! | | 


IDEAL FOR| 
© Astronomers 
students 

|e Hobbyists 

| @ Scouts 


‘Sensational SPY Camera. 


Smallest in the W ford 1f\_7 81 
Hide It in the T 

Palm of YourHand 

MAKE SECRET SNAPS 

Only * 322 


Exact copy of camera used 


Aeeveral to ive’ 
cate deers. "Gonrantecs. (NoC-O.D-8 


AMERICAN HOWECRAFT cor.cisert cnien 


| ® Target Spotters| 

© Mountain 
Climbers 

© Sea & Land 


CRITERION CO. aha es, 


Hi-Power 


Aluminum Astronomy 


MICROSCOPE 


TRIPOD BOOK 


Peathhit 
BROADCAST BAND 
RECEIVER KIT 


Have you ever experienced. the 
hell of Fbuiins our awn radiot MODEL BR2 


few hous of your time, and bald $17 5O 


‘Save Money. W: 


‘any Instrum 
renairing Write for Free Catalog 


Mtely worth besdax: Bnd upc, wr. yo uss. | LTALIAN ACCORDION MFQ. co. 


(LESS CABINET) | 7600 Cottege Grove Ave., Dey 


erstie of “economy” AC-DC. secs. Operates. as 
fadio, phono, amplifier, of tuner. Fine tone quality 
excellent sensitivity. Simplified Construction Manual 
Finciples. Actually = 

tubes — speaker 

‘Order your 


Heathkit Radio Kie today. 
OTHER "BUILD IT YOURSELF" Weathécte 


(And mony others) 


HEATH COMPANY 


description  BENTON HARBOR 16, 
jecthkits MICHIGAN 


Pt as Rs ee a Ma a Sa ue Mis Bs es Ri Svea is Mes Re Me 


2-Piece SOLD GLASS . .. 5 Feet Long! 
A really professional Casting-Rod mi 


Hod’ Stanracturere 
YANKEE MANUFACTURING COMPANY 


A GIFT EVERY 
BOY WANTS!* 


20-17: YOURSELE 
CASTING ROD KI 


wvone ‘of America’s Largest Fishing 


zFully Assembled Real 
“1/7 H.P. DIESEL ENGINE 


OVER 100,000 SOLD AT HIGHER PRICE. NOT A TOY! 
DEEZEL is a perfect power plant for planes, boats, race cars and 


‘experiments, (Runs at 7500 R. 
5 ox.) 


DEEZEL is an ultra precision engine 
fully machine-tooled as Giant army engines. 
Cylinder is honed to .0001 inch and hand 
fitted to its individual pistons. 


* 
* 
* 
* 
* 
* DEEZEL is compact, rugged, streamlined. 
* 
* 
* 
* 
* 
* 


Starts quickly. Simple to install. You 
fully 


DEEZEL is test run at the 
factory to assure per 
fection. Operating instruc 
tions included. 


Sand 51.95 plus 5¢ postage tedey. 


+ GOTHAM HOBBY CORP, Dept. S, ew Son 35° 


OST WANTED BY 
HOME CRAFTSMEN 


Simply assemble and finish our new water 
ski kit and you have a pair of skis worth 
twice the pri 


Sturdy. rub 
‘Michigan dealer o 


Salva, spinfortable 3 ounces 
postpald. Money back guarantee. a ee te oe oe ee 


Dept. D Mich. €-0.D." orders accepted. 


New 
Catalog! 


| Here's 10c. Rush me New asia 


| Johnson Smith & Co., Dept. 964, Detroit 7, Mich. 


gin Wo Worta’’ | Nome. 


“Most Unusual Catal 


Coltters, 


not everyone does as well, 


started a business of his own, reports 


for 12 months I’ve averaged 


PER MONTH 
INCOME - 


clear profit for me! 


‘30 


most of 


‘¢ Mr. Lockin expresses his grateful thanks 
for the opportunity to make a decent living 
on his own. Many men have discovered how 
to be independent, to be free of bosses and 
layoffs. L. A. Eagles grossed more than $200 
his first week, R. F. Traynor says, "I made $62 

ass in one day.” Others report gross up to 

12,000 per year 

How much you make depends largely on 
you. You need no special skill, no large 
investment, Can start part time =~ { 
until you have full time, re 


No shop necessary 
Que Electric Rug Washer Y 
cleans rugs, carpets right 
on floor . . . helps to show 
their natural color and 
beauty, So efficient and safe, 
used by largest hotels and railroads. 

You take no risk. Machines fully guaranteed. Mail 
coupon today for complete information including how 
to start making big profits in your owm business. 


VON SCHRADER MFG. CO, 
RACINE, WISCONSIN 


You, too, cam start your oun business. No special shill 
investment required. Mail coupon today Jor interesting ¥R 


large 
boa 


" 


VON SCHRADER MFG. CO., 
ENT "R" Pl, Racine, Wisconsin 

Send at once (no oblixation) your FREE booklet con 
taining information about your Electric Rue Washer 
fad how I can sart my own permanent, profitable 


Namessovees 


Address. 


Super 
Powerful 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 

Rocket DIRECTRONIC 
MOTORLESS TV ANTENN. 


$16.95 


NATIONAL ELECTRONICS OF CLEVELAND 


(32,3000 


EES — 


| oi 7 # request. (Dealer 
inquiries welcome.) 


\couaK COMPANY 1544 W. Glenooks Bivd., Glendale, Calif, 


MAKE EXTRA MONEY. 


‘Spare time work at home, Big mail-order firm 
needs mea and women to send out postcards, 
fe necessary. Just addri 


1 No expe 

sail: Steady work ‘every month. Act “sow — 

BUSINESS INFORMATION CORPORATION 
143 Belmont Street, Belmont, Mass 


(*Reg. U.S. Pat. Office) 
1000 Mile Reception! Not a 
toy, Areal 

Dersonal radio covers 
Cast band 540 to 1600 KC. Re. 
ception clear asa bell, All 
parts, he 


‘8 photodiagramme 
mblIng. Batteries $115 
gular $2.50 ALNICO” MAGNET Fectery assem 
only $1.45, ‘or 1900 (set enly) $8.95, 
ohm Hearing Aid Earset ($10.00 
yalue) only $4.95. C.0.D, orders accepted with $1.00 
epost 


PRECISION ELECTRONICS, Dept.10, Placerville, Calf. 


62 rorutar sciswc: 


Pe 


Men afflicted with Bladder 
Trouble, Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness,’ Dizziness 
Physical Inability and Gen* 
eral Impotency send for our 
amazing FREE BOOK that 
tells how you may correct these condi- 
tions and have new health and Zest in 
Life. Write today. No Obligation. 
Excelsior Institute, Dept. 8-5, Excelsior Springs, Mo. 


"82 TROPICAL FISH *. 


BARE FOR PROFIT!... AT HOME!_© 


SOREL? US FILL MUGE DEMAND... Wonderful SSSS 
Opportunity. "No experience. No expensive 
‘equipment needed. SOME SELL FOR $75 PAIR 
AND"MORE! Fascinating! Beautiful! Enter. 
We supply everything. Make Dig 
spare-time at home. 
RSIS PU, Mstate Fler, BETAL 
‘TROPICAL FISM BREEDERS OF AMER 
pt. CB 15127 South Broadway, Los Angeles 6, Clit. 
HOBBYIST list your equipment it any. 


(ea| 5 


General Electric Storage Battery Company Announces— 


NEW SELF-CHARGING BATTERY 


Guaranteed for the Life of Your Car! 


Yes, you get a new battery abso- Our engineers worked two 
lutely free if your GE. LIFETIME to develop this sensational new- 
fails to recoup itself after com- type battery that gives you faster 
plete, rapid discharge...or if it starting, brighter lights and greater 
should fail for any reason during power than ordinary lead-acid 
the entire time you own your car! batteries, in all weather. 


NEW FEATURES NEVER BEFORE AVAILABLE 
GLE. Lifetime Batteries contain gen- last years longer. 8 
Ging titer sulphate skclon which valvenprevent sof 
tibetfoylates'the Tellurive ailey baer? Wo wpeide dows 
sf beter conductivity rear slimivated 
fewer roverve New pe Bist wep- setion 10% ianestes= 
Pintore ret Scterieanon beter, whiehre : See TORS adie on Unt Bane, 
ACCLAIMED BY EXPERTS roth plan. Wrtecwire-psas now whale bed anes ope 
persion of hee eogions, poboe sari 
ambulances are enthusiastic GENERAL ELECTRIC STORAGE BATTERY CO. 
G.E. Lifetime Batteries because they AMAZING 12381 Wilshire Boulevard, Los Angeles 25, California 
Ste completely dependable under all SUMMON MESSE MMMM ence owetsra: Los Angeles 
conditions. James Goodhew, ve TRIAL OFFER r 
Sresldent of Geeunew Exel The GE. et : 
Ambulance Servier, Les Angele. better thon ordé Please ship me a G. E. Lij Battery, on 30-Day_ 
: Futon? Ma Seng (eta wo leet Gack 
hen ae' sary Ovder encloed. "Gn k siarogs 
Selsey pape a ealvee) Seda 1S ng tase 


! 
4 


you don’t agree! Try it in yourcor— aa 
wendously pleated w ‘ania. 


full purchase price, Use Oty 
coupon now! State 

0 6 volt auto...$29:95 inc. tax tor. 

O22 volt auto.. 34.95 ine. tax | ma 


a 


Prints & Illustrates Postal Card: 


vou 23 VALUARLE PROJECTS 


“J ‘ CS 
STAMPING £2, SP INTERSTATE TRAINING SERVICE 


FEE SMES Gs, 
Dept. C-2- Portiand 13, Oregon 


It’s EASY if you use YOUR LADDER 


Simplified 
Training & Coaching == TO SUCCESS 


Get non the be mone nda g 
Wrote fe dtones: CCl EE Heat 
TC S'Rerencetiest (> Mechonieat 
IL naste : 

{bones 5 i 
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Sensational Device Tests Eyes 


particulars about, 


SAVE up to $15.00 on G 


Rig news to the millions of 8 


ing now for quicker pr 
gf more than 90 years Am 


Show It to frie ‘others, Let them use it Free and watch thelr 


serpent ayer this Sil esting tyeem flere trot ew go 
fanity in'a wremendous new Heldof unlimited possliticsBpare 
or fut tne. No experience meni. We te ie mie 


IN SPARE TIME AT HOME 
Today, choose the job you want—and prepare 


PREPARE FOR BETTER JOB, BIGGER PAY 
you might otherwise wast. 


B | MANUFACTURING C0. 


Dest § Burlington, Wis. 


WHOLESALE 


CATALOG 
TELEVISION SETS - RADIOS 


Picture Tubes # Hi-Fi Record PlayerseShort Wave 
Sets « Tape Recorders » Power Tools + Appliances 


ALLIED-INC. miiwevkee 12,wisconsin 
Any Climate Maine to California 

YEAR "ROUND No Equipment Needed 
BIG PROFITS iti 


hids. Huge purple Cattleya, ex 
Many grow without soil, getting 


631PS LINDEN AVE., BUFFALO 16, N. Y. 


‘YOU HOW! Cor 
tions show you step-by-step how he and his wife started 
few pan 
Orehid coll 
how one plant may bécome man: 
No big investment or overhead. Takes but a few minutes a week, 
Ble-proit orders for ans a 


os 


1OME WITHOUT RISK. Secrets of the experts 
in simple 1 jam-packed with 


Write NOW for your FREE FACTS that show 
Ohi hve varied ZOU ho 10 azn fo grow Orchids at ome. 
ite Airmail is quicker. 
7 "TROPICAL. 
tinct 4622 Wilshire Blvd. Los 


G4 rorutar science 


SEWING 
MACHINE 
95 1 exe 


GUARANTEE 


LTREFY you 


NEW Low PRICE! § 


SEWLITE fiven with every kite 
10 DAY FREE TRIAL—oROER NOW! 
"OD or send money onder 
ether wheel on Jour, 
rom you Shioplag wi. 6 Ibe 
SENIOR SEWING MACHINE CO. 


NEW SCREEN METHOD 
PRINT colorful sign, posters. banners, tbris, wall 
pipet cadtANVTHING: Pinon any mae 


Soon 
NO EXPERIENCE or art salty nee~ 
‘inary, Exceptional opportunity, Com 
flee lilstrated detailed plan and lor 
{al sample FREE Write 
‘SCREEN-PRINT COMPANY, Dept. 18 
15190. Broadway, Lox Angas 61, Call, 


lets of comic chi 
they're talking about. 20, 
all ‘different, (and other 
Offers) ‘sent for $1 post: 
paid. No C.O. 


Work, 
Sleep, Play 
In Comfort 


Without Nagging Backache 

Nagging backache, loss of pep and energy, headaches 
and dizziness may be due to slowdown of kidney function. 
Doctors say good kidney function is very important to 
good health. When some everyday condition, such as stress 
{and strain, causes this important funetion 
any folks suffer nagging backache—feel miserable. Mi 
Bladder irritations due to cold or wrong diet may cause 


‘Don’t neglect your ki 
‘Try Doan’s Pills—a 

lions for over 50 ye 
give happy relief from these diseomforts—help the 15 miles of 
Kidney tubesand {ters lushoutwaste.Get Doan'sPillstoday ! 


‘Used successfully by 
‘mazing how many times Doan's 


Shows| How to Start 


YOUR BUSINESS 


Start in Spare Time with a 


FOLEY SAW FILER 


Here is @ steady repeat CASH business you can 
stort ct home in your basement or gorage, while 
you ore working at your regulor job, No exper 


fence is necessary to Iurn out perfect cutting sows 
—"the first sow | sharpened came out 100%. 1 
think the Foley Saw Filer is @ marvel of porfec- 


tion,” writes Clorence E. Parsons. Every saw you 
shorpen will bring you new customers, You will 
find you can make up to $3 to $5 an hour—$20 
to $30 0 week in your spare time as a starter. 
With @ Foley Sow Filer you can file all hand sows 
also bond and cross-cut circular saws. It 

to operate — simple adjustments — noe} 
Patented jointing principle evens up all irregular 
teeth ond makes on old saw cut just like new. 


This Free Book 


FOLEY MFG. CO., 1119-4 Foley Bid: 
Minneapolis 18, Minn. 
Send me free book “MONEY MAKING FACTS: 


Name 


Address a 1 
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‘There's a Thrill in Crook 
- a Bringing a 


CRIME DETECTION! 


pwd Nestantpeoensivn Cte fone owe Nas Ye ut 


\VITMORA 
by “| FOOD SUPPLEMENTS 


Now you can enjoy the daily nutritional benefit of 


Be A 
FINGER 


Vitmora vitamin-mineral food supplements wh PRINT 
ever you are. By fast, special courier this i Expert 
d-31-day aid to vitamin-mineral diets, will Ts: 
sm Colifornia sector noe FREED! 


| “YOU ARE UNDER ARREST!" 
| 
| 


oot Since 181, OF CHINE” 
formula shown below, whi INSTITUTE OF APPLIED SCIENCE 
sands with improved vitami 1920 Sui Dept. 1368, M0. 


do th 
ily if your 
s? 


GROW MINIATURE TRESS 


VITMORA FORMULA | Grow athe, LIME vat ie 
Vitamin A 000 USP Units crating bay F 
EE SEED & INFORMATION 


Vitamin 
Vitamin 
Vitamin 


Vitamin D 

(Acti 
Vitamin E (Mix 
Vitamin K . 


Niacinamide <> 
‘Calcium Pantothena’ 
In a base of Alfalfa, Parsley and Watercress 

extract and Chlorophyll (extracted from Alfalfa). | 


OIL FILTER REFILLS 


Here's News! O: kes an ideal oll 

Alter. Laboratory ests fascer and better 

than ‘popular makes of 

| | simpte sec of Hettit Ada 
Using toilet paper rolls, 

tent oil Alter, For proot and 

ame and address to: 


RETUF CORP. Dept. 132, 1238 No. Highland Ave, Las Angels 31, Cab 


‘about’ 10¢) In your 
jescriptive literature, 


NOW! STOP BATTERY CORROSION 
GET FULL POWER WITH Sheeld 


Nickel 
Flurorine - 


ORDER Sheeld TODAY — only $2.00 Posipaid U.S.A. 


625: 
a: 62: MONEY BACK GUARANTEE — NO C.0. 
SHEELD, INC, DEPT. . 2523 OM 


Addross, VITMORA CO., Dept. PS, 109 5. Adams St., Glen- 
dale 5, Calif. ‘Not Sold in’ Stores 


A REAL SURE-FIRE SELLER! 
L AW FREE BOOK THUGS AND THIEVES BEWARE! 


Soult soon sive 
cerpiete jemonsteator ot 
iuarantee 
‘owt today. Not oki to. mln 


114, St. Paul 4, Minn. 


Founded 1890 Dept. 128, Chicage 1, | Hagen Supply Corp., Dey 
BG rorutar science 


What Are PILES’ 


Dangers? fe 
Free Book Explains; met 
Tells Good Way To Help Prevent 


Or Correct Them! Piles—fistula and 
other rectal and colon disorders can always 
be dangerous—if neglected! But proper care 
is so easy to get, and can save so much 
trouble. Let this free book explain; address 
Thornton & Minor Hospital, Suite 1149, 911 
E, Linwood, Kansas City 9, Mo. 


ot dire 


MASTER GARMENT 
Seawater stacet, “-Ligonten, INOIANA 


FINE RUGGED TRUCK TIRES 


IMPORT: 


i. Hither way, mail 


The Mala Ce e428 kee Angels. 24 tat. 

We operate a profitable World Trade 

Business from our home... Thanks to 
MELLINGER. 


The Mellinger Co,, Dept. A24B 

1717 Westwood, Los Angeles 24, Calif. 

Me. Maitinger: L] Shaw me the big prt 

Trade, | encove 25¢ in coin. Send me one Mal 

lon thet shows me how to lear the secret 

F wihost @ coupon. Only one to 2 person] 
Trede 


te be 


Ggorere Ughrer ond 
ot Wor Teese, fo 
jst send your FR 


BLATT "Name ruar'sxwown over THE worto TS seicieet 
‘Send check or MO. for a rush shipment. | | Bl Siew. 
2827 N.W. 7th Ave. MIAMI, FLORIDA : = 
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MAKE up to $10 AN HOUR 
AT HOME with 50¢ worth of... 


MICRO-FLUFF 


FREE 
SAMPLE! 


WIGH COST OF LIVING GETTING YOU DOWN? Want to 
agduan’ extra, $100 of more to your ‘monthiy pay 
chock in ‘n few SPARE TIME hours of pleasant occupation AT 
Home? That's Just the position Twas in a few years 
hen I run’ across an Old-World formula for applying’ x 
FPiteniabere to practically any aucface is such i maner that 
Wlooked and felt Just like ‘costly velvet or velour. 

THIS PROCESS AMAZED Me. I spent sovera! Years experi- 
menting Until T developed what I _ndw call the FLOK:KRAFT, 
MICRO-FLUFF method. This NEW METHOD oved 

World way of applying these short fibers. Al 
‘bers of AVON and other modern 


‘Worth Of FLOK-KRAFY. micw 
rd oF tra Of butcher pa ake it look like S15- 
Ww" displays inthe finest Jewelry. 
‘ste. fakes only a few minutes ‘and 
feally no. effort 
1S BEAUTIFUL AND LONG WEARING. Truly 
“ serial Su, ever amy MEMO: FLUF 
FOUN appeal of Tuxsrlous velvet or suse. and’ goes ‘on 
paber. metal. wood, nat 
ates Tt fe wonderful 49 ne 
cover end tine jewelry box imps 
and lamp shades, finish the inside of auto. trunks or glove 
mpartmenta “tio ‘protect luggage and. accessories irom 
scratching) re-cover women's party shoes, phonograph turn- 
fables. ets, Abply to tvs: iruetoes, wall plaques, sin 


ng” mater 


roflt orders, come from neighbors. gift, shops 
oti Xinds, vers househol has one or more items th 
Be saved trom dis ih FLOK-KRAFT job. Decorate sta 
Gloginy cater: and windows iJewelers love ‘thia) and 
Supply chen with tan ‘MRAFTED fift items and 
ther merchandise, Man re prospects for conta: 
ply FLOM:KAAFT to furniture, (nstrument cases. luge 
"and’ hundreds ‘of other products. Every neighborhood 
FLOK-KRAFTER. MELP US FILL HUGE DEMAND. 
‘Since succeeding ‘beyond my" wildest dreams in. my own 
FLOK-KRAPT Uusiness. I'have concentrated om helping 
Eioua sen et started im the same war to buld fo 


bp 


plan. is destzned to he} 
but eraduaily” cowar 


NELS IRWIN, Coast Industries, Dept. 111 


Los Angeles 61, California 
G8 rorutar science 


Feee!75 ORIENTALS 


Brought to you fromthe farthest ends of the 
‘earth—these exotic valuable genuine STAMPS, 
of the Orient! 7 all-different from Borneo, 
Siam, China, Japan, Hong Kong, Malaya, Sa 
Fawak, Sinmapore™—aid other exciting mysterion 
Saige ree booklet, ba 


te 


205 GERMANY 2 425° |i 


‘Ths fabalogs collection contains Searee Stamps 
‘sd: giant and migget stam 


Tamestown WY 


ain nes nd oe 
‘Son. Ail for only ser Send TODAY! 


JAMESTOWN STAMP CO.,Dept. 145, Jamestown, H. 


BE FREE FROM TRUSS SLAVERY 
NOW there is a new modern Non-Surgical treatme 
tly corrects rupture. These Non-Sus 

that a Lifetime Certi- 


3705" Hrcelsioe Springs, M 


et at ee 


When Writing to Advertisers 
Please Mention Popular Science 


BE A WELL-PAID 


TELEVISION 
SERVICE TECHNICIAN 


ING WITH WTI EXPERTS FOR THE TOP 
PAYING $5,000-510,000 PER YEAR JOBS 
DHF — COLOR — VHF 


SEND FOR 


FREE 


copy. 


(NESTERN TELEVISION INSTITUTE Dept. 114 


H 

Sa obi H 
{inet iene nnd PEE fy te it eae | 
H H 
H | a! 1 
[riers | 
tem. zone__sue__} 


8 PRECISION TOOLS IN ONE! 
UNIVERSAL MACHINE—“THE UNIMAT”’ 


nachines for LESS 


You get § excel 


LITERATURE FREE 


‘The UNIMAT Is x terrifie tool at a very 
Tow pee it machin 


A high precision. power 
tart oe ia 
Meal for machin 
Mnvtlne ts toade 


ma faa 
 Calversal 


{ore tn aluabie MACHINIST'S 6 


PLASTICAST CO. (Dept. AU) 


(WRITE TO EITHER ADDRESS) 


ike the? "SURFACE GRINDER: 
U'SANDER, SCREW CUTTER uni 


SOIFFERENT MACHINE 
a precision MAT Is a 


PRECISION ‘Renee! tren in 
‘The UNIMAT Is not a toy oF & che 


TESTS LIVE OR DEAD CIRCUITS UP TO 
Hip as estate 2 2 6O0vorrs! 


COMPLETE KIT power, lt tn 


$4.95 "Tce Tien 


ORDER BY MAI = 
rostrat, a Oxsubaen. PERLAS. "Nioee verosir or $1.00 


wo > 601 E. WALNUT, PA! 


Home AppLiANcE 


SERVICE GUIDE 


MECHANICS 
—EARN BIG PAY— 


Industry needs skit | 
You quickty—You “learn. by 
Fitioment, under the supervision ‘of expert teehniclans 


APPROVED FOR CIVILIANS [) OR GI's) 
—CHOOSE YOUR TRADE— 


DIESEL MECHANICS PAYS TO KNOW 
io HOW TO FIX 
<eottee M 


wattle 


38 Weeks 


CHOOSE YOUR ENGINEERING COURSE 


© DIESEL auromorive 
EReineenins 
0) REFRIGERATION 
Tk CONDITIONING 
me en ba. es rams—1001 Facts. A ready reference. 
thee ancis Iterciies'st"as Slipclon gett ALR tte 


“GREER Shue 


2238 S. Michigan Ave. 
Chicago I6, Ili 


MAIL? DAY TRIAL COUPON TODAY. ti — 
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BACK AGAIN 


4 TOOLS IN 1 


Bigger! Improved! 


the complete 
Metal Work Shop 


FORMS 
SHEARS 
PUNCHES 
RIVETS < 


Postoge 
id 


Send chock 


ALBERT J. TATU, INC. 
#5 COLUMBIA DRIVE, OPT GEER 
WILLIAMSVILLE, NY 


and SCIENTIFIC 
MOTOR TUNE-UP 
One of America’s 
ray Industries! 


20% Make a, place for your 
mighty Diesel industry” ‘Be there 
the opportunities ahead 

‘Diesel is simple 


on modern Diesel 
guide "yols "step-by-step ~~ fou lea 
WHY" of “biesel operation, service 
Get "ail the: tacte—m 
Well send you a free ‘copy of “Earaing 
Bower in. Diesel" ‘Mail coupon today! 


UTILITIES ENGINEERING INSTITUTE 
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Start a 
profitable 
manufacturing 
business 

in spare time 


with your own home 
as your headquarters 


IGHT at this moment there 
is a tremendous demand for 
new business enterprises in a 
branch of the plastics industry, 
Fortunately, this is a type of 
manufacturing business that 
does not require heavy or ex- 
nsive machinery, rented space 
for storage, production or sales. 
A portable hand machine does 
‘the work wherever electric cur- 
rent is available, and the work- 
ing area can be in almost any 
part of your home, 


‘The opportunity that is open 
to you today, is to meet this 
growing demand in a new in- 
dustry by establishing yourself 
as the manufacturing agent in 
jour own trading area. Several 
yundred of our machines are 
already in use in both large and 
small communities. Some are 
even being operated success- 
fully by women whose family 
duties make it necessary for 
them to be at home during the 
day, but whose family income 
4s not enough to meet rising 
expenses. Most are being op- 
erated by men. Many started 
in spare time just to pick up an 
extra five or ten dollars for an 
evening’s work. They found the 
work so profitable that some 
have now given up former jobs 
to devote full time to a busi- 
ness of their own. 


One of our manufacturers 
gets all of his business by mail, 
‘Orders and money come to him 
in envelopes and he sends his 
products out the same way. An- 
other delivers his entire output 
to stores in the vicinity. An- 
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other does a wholesale business 

supplying other manufacturers 

who do the selling. Still an- 

other works with advertisers in 

the manufacture of plastic ad- 

Yertising novelties and special- 
ies, 


‘The operation of the machine 
is simple and easy for anyone 
to learn, It does not require 
any knowledge of chemistry, 
mechanics, or electricity. And 
‘what some say is best of all, a 
manufacturing business like thi 
enables @ person to make good 
money without any house to 
house canvassing. The machine 
turns out from $5.00 to $15.00 
worth of work per hour and it 
can be operated for as short or 
Jong a time as you wish. 


‘We have prepared a simple 
step by step instruction manual 
that not only tells how to op- 
erate the machine, but also tells 
how to get the business coming 
in at a profitable clip right 
from the start. We will lend a 
copy of this book to any serious 
minded man or woman with the 


understanding that a copy will 
be given them free if and when 
they purchase a machine—or 
the copy we lend can be re- 
turned if you decide not to go 
into the business. Reading it 
will not cost you anything. 


If you are interested in a nice 
Uttle home business that can 
bring in an extra $60 or more 
for ten or twelve hours work in 
spare time, send your name. All 
information on the book and 
machine will be sent free, post- 
age prepaid and no salesman 
will call to bother you. You 
read about it in the privacy of 
your own home without out- 
Side pressure and then decide 
whether you'd like to take the 
next step. Address your enve- 
lope to me in person. Send me 
the coupon below. Or, if you 
prefer send your name 
post card and ask for 
information on starting a man: 
Ufacturing business at home. 
Either way, send your name to- 
day and find out about this 
wonderful new fast growing 
money-making business, 


RAYMOND E, BRANDELL 
1512 Jarvis Ave., Dept. L-9-M, Chicago 26, Ill. 


| Raymond E. Brandell, 1512 Jarvis Ave., Dept. L-9-M, Chicago 26, Ill, | 
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gasy to use, “Pressure Carved ‘Designs 

Free Craft Catalog contains other modern 
‘ting: (}2ts0 South Colima 


pee Waker Stadio THR, Wh inde, 
‘Louis 8. Bssourl 


<_KNOCKDOWR cedar chest_and jumber 
fyss,price tint Bedford Lumber Company 


‘ALPHABET Patterog —Monogramn_ ty 
a weno) 
‘walker Studio, Tal, a0 Lindel 


gomblete it. Teas shade 


Sounes. 


DIAMOND Willow amp, pice. #125, 
La tela 


‘STYLECRAPT. 

Jeather Win Hangbsen Bulfoige "Filgree 

Beiu over frty other projecta Patterns oa 
Teather. Way trace’ Just carve. assemble 

nd ince Laree amortment “Precarved 

HIS alse available. Send.25¢ for catalog. 


Lindeli"St" Couls 8. Atissourt 


LEATHERCRAPT pre-cut Kile. tools. 
matterns. instruction” ‘books, "Stylecraft 

others Catalog t0e. “Whitman 
Mig. Ca. 1725 Powers St. Dell, 
(Gineteinatt 23. 


ares. 


price 

Ofer! Beginner's book ea 
?. 

3 


ord samples 13e 
Pa 30 Henry St 


LAMP sive cxprese knee with ii 
sailed $200: GY" Froaucta, Dent 38. 

FREE! ~Do-lt-Yourselt™ Lesthereraft 
Catalog, Write Tandy” Leather. Box 
SotBC* Tutsa Okia. 


le tn 
tay 


ANTIQUE Wall seit 
Instructions. Only be... Becker, 


at “ 
pina Sat ee 
Sern eet 
ePNRERDONN i 
Brownsboro, Ali ena earmiee ks 
oo 
Bei rhe erat anion ee 
Somosiy. 163 Main Pon ware tee 
5 


jEAUTIFUL east-sione, for walls 
‘ies, $18 square foot, Send 


paces 
Galdweis. S00 West 


| sth. “ter 
| 66 


BUILD IT YOURSELF 
ter-than. 


INFLATE balloons with 1 


LEATHERCRAPT spring punch makes 
oval Incing holes 3 22°-",! sree literature, 
‘Aitred Stain. $20 Minnesots Avenue, Sah 
Sone"2s. California. 


Tavera 


eabUILD Your Own, Hydrautics. Plan with 
iraulle information and cata 
foe'iisting hydraulieaitss motors welder. 
surgi item. ete. a8e, bunbar Me 
‘Houston 17, Texas, 


JOODWORKING, Bupelien 
peers pl talog Free! Minnesota 
‘Woodworkers Supply, ‘Box 233,” Hoph 

Woodworke j Box 233," Hopkins, 


ive. ve- 


GEIGER Counter and Metal Detector 
ite inexpensive. educational. Fre Ei 
Shey ariington 1, Va 3 
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URANIUM Citi Defense build your 
ga, Geer counlcs, Wis pay. $30-830 for 
‘worth gf parts you can easily saver 
Fourselt. Pictures, plans. and instructions: 


R00. wil, FO Box Taskds Houston Ate 
a pReE “pe l-Yousa” Lethercait 
gion. rig Wands weather, “Box 
‘rulsa, Oxia. 
HASTIC. Sckeed lana, nae tom 
‘wrought iron legs, Hapeo. 9120 Westward 


Blvd. Phoents, Avizone. 


‘CUT-Own” hair trimmer $1.00 guar- 
anteed notehproot. Mitchell Manufacture 


re. Aurora. Tift. 


PREVENT colds—Dry coughs. tadispens- 
able in children's room, ingenious tumiai 
fer" constructed inexpensively simple. § 
Minute plan $1.00 Healthy Plan. 24 
Quincy ave. Bronk 6, New York 


PHOTOMUBALS —_Goige-Catalog. 3e 
Stamp. Shriber’s, 1020" Beaver. Pitts 
burgh (33). Pa 


0_ OF INTEREST TO WOMEN 


GRANDFATHER Clock movements— 
als-plans-xits-see_ ad age 369. 


Eightfook civil Ragineer. Wichboro” Pa: 
BAROMETER movements. Make 
cane Free’ information Able. 1015 “Sra 
venue. New York 21 

sing Mach gut Tooke tat 
‘sngwneret Sure $100: 
easive Tol Deat od 
je Mwaukee 1 


gan" be bo 
Merarure Pr 
HII So. Toth 


PUI ere eee ei 
Raa Se 
eH eee ee ae 
aa 

ea 
sea hata Rae 
fi, eae aie a 
“Massnchusetts a! cam: 
Arorte Tok, ER 
ee ed 
wet 

STE aA em 
> Sun a Ee 
F ea 


PURNITURE 
frames! You -asseinbe 
Phillips Purnsture. Rast Peorla 


‘Wroughy tron Tees and 
‘Free ‘catalogue 
Thinots 


in 'New York 


MAKE Biz Money At Home! Invisible 
{o.810.00 profit in an 


GOOD Mousey tn Weaving Weave Tush 
pi_tome, for Belehbors op" g03 56 Union 
"Prowsande acing, it Booklet free 
‘Ylon Looms 164 Post St. Rooneil 
SEND oat vantearas Cash aly, Bicor, 
143 Belmont, Belmont, Stas. 


$e. Tressare antes aa i 

Slay! ipemberabip application feee. Rays 

foona Bow. 3033 ietth, Flushing $8, NY 
‘GOLD, Sliver. steta Ge 


fineland Aven, Nort Holly 
‘Sood! Canter: 
SELECTIVE metal and mineral detec: 


fip detects meteis under’ sail water Also 

Gear Counters Pree Nigra “Garde 
mapa. i 

Foose. Arison ia ke 


Geiger Counters 
ht 


‘STRANGE ‘Window — Cleaier 
‘lis ke wid, Replaces tear ran ia: 
‘Side. Siemply elude over glass Samples sent 
(Sn trial” Kestee 106, Akron, Ohio. 

FR, Doll, Club. first oll absolutely 
Peguy's Dotl House, Jefferson Clty 14 


free 
a 


URANTUM, Gold. Sliver, ‘Treasure. New 
ed Tnighiy sensitive metal dee 


MAGNEPAD— Handy Magnetic pot hold 
‘but, deat Chriatinas gift Sai: 
Séeh IAformation tree Swazson. 1410 East 
(RA. Katteas City" 24 Aissourt 
SAVE 18 cents on Christmas Cards 
cotter. Washington (8. D.C. 


Biverware, Spectacien Platinusn Pree ie 
formation, Satiutnction Guaranteed ose 
Renuers, Weyworth Bide. Chi 


OSTUME Jewelry 
ana pamples. 380 Lal 
Mindyarair’ dos 


Fonts City o 
RMINESTONES,— Jewelty 
‘eeads hoot 


gammos, sean 
Geumithe indiana 


Novelties, Dept 


Tred, and 


EE 
tes 
sige 


AMERICAN manufactured watches 307 

foe" diagount, tneluder postage. ta 

Itsturance: Pree ‘irl 

fetprisen, ox 1003. 
FREE 

otha ea 


5 

Pi cara 
oer es ae 
ene 2s 
EEN racuine Shy aa 
ig ovis gee 

oS ead 


Oh choige imparted anid dotpestic pipes 
ikars. tobactos, “supplies Write 
Steak, Dept 3 100 Rastay Street, "New 
York ia 

o Tone ae 


~ STOP your 7 ‘Comode From 
overdowiae when ge Bo 

Qlons, pare $10. Dusle. Re 
Hitt Washington fed ouistiite. Ree 


Bronzecratt aoantines, Greenvule Station, 
Sersey City. New Jersey 


ORT see OF La Ws 
SS Gea 


3. 


72_WANTED MISCELLANEOUS 


(Quickstiver) cca 
ataigen= ‘Blamutt 


Baete 
Philadelphia 45. Fa 


QUICKSILVER, stern, Sliver Golgers, 
precious metaie. Mercury” Ter 


“URANIUM ore sample from Arizona 
Jaaian Country. $1.00; Box 140%, Fiagstad 
je WATCH REPAINING 


WATCH ard lock repairing Rooks Ter 
hobiy ists, Free information Ne 

Bane Dent, Seek a0 N. htuiwaulkee Ohl 
Soi 


Ww. 
instnietion 
Bengal” Company, Culver Cit 


MISCELLANEOUS 


a eo 
Fetal ey am 
eae 
SUE Else Buna 
PORPHATT a lk ger Ingen 
yo nae 
br marie Acari 
aka ‘Ba 
SERB ok Pyar Gyo nt. en 
tae pass a 


thew 
tb 


deet, Home-Novelty catalog 
iterestiie.” useful. items “Karlen 
House. 310 Fifth Avenue, ‘New York 10 
Rew York’ 

fe 


‘eller, i 
ah ler, 1bs7" Baltes. 


ond. Aaceachisette 


76 DRAWING. SUPPLIES © 
EQUIPMENT 


WHOLESALE Prices—Draftine Equip- 

spent. Artists Supplies, “Catalog.” Gore 

don's._710-P. Madiscn. Chicago 6 

77 GEIGER COUNTERS & 
TREASURE FINDERS 


NOVELTY, Christmas candies 13 inch. ¢ 
goa. $1.00, rash “order 
Wax Se “Supply co “Sais inutcbincon 
Chicago 18. Ztnete 


BB rormuLae science 


TREASURE Hunters! New ti-pound 
featherweight Model 101 locator for gold 
Giver and minerals. Money-back 


UNUSUAL Gift Poole gid. Ny 
18.85 


a ieee r ‘magazine 
gataions. 100. Atericat Matiers: Csialien, 


ypetracted 


Breathe 


yh 2orwtaR SCIENCE OPPORTUNITIES K 


ARTIFICIAL Human Eyes—Assortment | 
mailed. you-ffom world’ largest. finest 


election imported “glass and all-plastie | 
Unbreakable eves. Write for tree’ booklet 


“GROW Mushrooms. Gellar. shed, ana | 
outdoors. Spare full time Year Four 
pay s3.30 1 


Foom Ind Dept. 182. 2984 Admiral Way. 


“BIG interesting malls three monthe Zoe 


WHOLESALE’ #,000 Nationally Fumous 


INVISIBLE Belt for Men. Worn tnside | 
trousers~over shirt. Keeps shirt down 
Heasers periecty draped. ‘State tals sre, 


‘00 Ppa Christmas, Special 
$200. Thvibent, Bow 35° Woodland Tule. 


i100. Harves “Teeple. Decatur. Tne 


Products 30-80; ‘Discounts! Large Cala 
Keg. Sensational Business Plans Included 
Consolidated Distributors, 21-18 Lafayette, 


LOSING your hate? Send for “The Truth 
Py Hate Gare hg algation. Damen, 
tas West est. New 
TOW can T get out ot det? Slop Gat 
garnishment dive my Jon You eat Free 


Eeatie “Washingta Paterson’ tb: New dersey peg ee ae 
» PERSONAL LAUGH! Don't weep! Funny, Tan 


Bowing retail, 
ia" West ‘Bridge 


aid. 
tances 


DSURBRISE peck 25¢. Colombia Mallers, 
Dept. Box 044. Sprinudale. Con. 


Box 3543-8" Cleveland. Ohio 


ia 


PEER T Years ot Tern 


Bintes aly growl Pree brochure” Intro 
uctory ailet $400, Bow 18, Canoga Park, 

HABITS Sioppedl Eany 
seep. Bee 


— while goa 
e Sleep-Lenrning sd’ dnder due 
Onis Serres noe SaaS EOE SO 
Curise. Hinkles, Dayton, Vi 


~ MEXICAN ractice AUF 
ey. 130) Arizona Street, Ei Paso, Teas, 


FREE ca 
terns” Wora® ‘Advestars 
‘Avbors teh 
CIGARETTES Roll 900 gu 
pine Yor Toe articuars dee 'ale hase 
eive Box 109, Ouensbare: eniucky 


T Average $125 weekly 
saul So ean Yo" Start 
Frome: Cooper. 


ANTIBIOTICS To 


Jog Selene, educational ma- 
‘Dasa. Ans 


Zireons—any 


ems 
shipped anywhere at discounts some for- 


len money. 


‘teeepted-—write | Universal 
Kervice ot 


te 
vdmien, ba" Fifty Avenue 
¥ 


DEAL, 
teed men's Jewelry. Geueral Cra 


its 


popular prices, Send for 
weingvour Tite at guaran: 
Con: 


‘entry. Rhode Islan 
LUMINOUS Reflective paints glow day 
and night in techiilenlor! New angie money 


‘Assorted “color. aumples 2e" He= 
PS. Byron. ‘Chieago 13." 


Healthfood eooking dough for 
fnteed. ‘Withrow, "2808 Colors 
ttelen 41, Cal 


ARTHRITIS—RHEUMATISM 


VITAL FACTS EXPL 


Catalog ‘free. Matoska. White Bear Lake, 


sre 
Advise occupation, amount wanted Pon 


163 Belmont "Belmont, Sats 


Box tei-35P_ St 


BOY vitamins direct. Amazing sayings 


“INTERESTING Mails'"—dic Keeps your 
ail box full Uafee mouths. Dents, Desk= 
Has. Chater, Mian 


TNGREDIBLE ‘Sie 
man Oversight! Free Hooke! Bijou. on 
Tit-Vee Hollywood 28, California 


lespeopie 

pplyine tor foun 

‘Fisane’ Go" Keele Hide, Devt 1, 
ee ide. Devt 

SS ct peugarea Coa lly. Bisa, 


Cash 


Masaaipes. 
Phage 


DENVER Remalla 2c Addren 
geutint Services Araunbie, Sunday, aaa 
eds $1.00, Kodachrome Scenic Bosteurds 
681,00. 6x9" 361.00. Christopher, Bok 
‘fon! Beaver 


Zcap help you. No, obi 


33 ftington Hon 


Hida ilicott, Buffalo 9, 8. ¥. 


HAND Guide, Corrects your Penmanship 
wp id bora. Write Perfeet.Penmavstip, 
outs. Missodr 


LETTERS Remalied Sse, Ten pasion 
5100, eri Yormaraing address 


ous power over 
Fishnar Institute, 
Box #i2'SE Escondido, Calif 


AINED | 


FREE DESCRIPTIVE BOOK 


How erippliny. deformities may be. avold 


HOOsexolatne why ordinary methods only 


that.” Describes a irualeas method of trea 
ied in hoa of cases, "Wrike for hi 
BALL GUINic, "DEPT. ae; 


EXCELSIOR SPRINGS, MO. 


i temporary elie 
Iment. succesful 
is si-pace FI 


BUILD YOUR OWN 


= [BOISE RADIO 


It's eany and lots of fun to build your own crystal 
radio st. You need,no batteries of tubes when 


‘Melomite” Crystal and detector. Won- 


BPE: ‘performance. ““Melomite” crystal and de- 
| LEP with instructions and 

bald. Rush your order today, immediate delivery. 
ALVA ALLEN RADIO, Dept.PS:511 Clinton, Mo. 


wns for building: 
‘Crystal radio set—All for only S0e post= 


jon COUNTERS 


ee 


i wal ie WEAR UP'TD 90%, — 


Pnecibion pRObUCTS C8: 
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's 
Dont let this 
spoil your 42] Wain 


driving comfort | 


The weakest link in your winter driving com- 
fort may be a faulty motor thermostat, Ruinous 
to the cooling system, it causes the engine to 
overheat, anti-freeze to boil away. Or, it pre~ 


vents the engine from heating properly, thus 
ng to warm your car heater, For assured 
driving comfort have your car thermostat 


checked today. If a new one is needed — 


repLace with Autostat 


Autostat provides day-in-da 
fort because it’s q 
builder of car th 
starts, faste 
and oil! Gives more mil 
solid comfort. per mile 
every make and model inchiding modern pres- 
surized systems. 


out driving com- 
lity made by the pioneer 
es quicker 


IPS. 


The Nodern Motor Motor Thermostat made only by Fulton Syiphon 


» Robertshaw Fulton 


CONTROLS COMPAN’ 


Fulton Syiphon Division, Knoxville, Tennessee 
Bridgeport Thermostat Div., Bridgeport, Conn. 
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Give HY-SCORE a&resk/ 


Just one...and you are ready 
to shoot. That's right, this: 
pellet rifle needs no 
pumping—no gas- 
sing—just break 
it once and 


HY-SCORE ARMS CORPORATION 
BROOKLYN 1, NEW YORK 


ae 


{RADIO OnTREL YOUR MODEL 


RE 


EE | 


CATALOG. 


BOAT 
KITS 


include 
"14" Models from $39.23 
, Fiberglas, Marine Hardware 


Diinen 9207 FREMONT AVE. 50 
TRIES MINNEAPOLIS @, Minn 


ONAN Electric Plants 


for light and power anywhere! 


Emergency Power for 
homes, farms, business 
Sapply essential current when 
regular power source is inter 
rupted. Prevents. losses and 
ardships. “1 to S0KW. Gas 
linesdetven, (‘Model sbown— 
yCW, 10,000 waits 


Carry them to any 
plugin electric 
Sirecooled, To 1 
(Model shown— 


Electricity fe 
* Bring conveniences of electricity t 
pa remote spot. Use regular 113-volt 
Appliances and equipment. 400 t0 30> | 
(000 watts, " Gasoline-engine-driven, 


oc-saving, 
Light. weight, 
‘Gasoline-driven 
“AH, 730 watts ALC) 


ins, resorts | 
aay 
c 


ints 
maveniences afloat, In 


a Copan. encore 
Selen4ot s tb wate Gaol 
‘(Model shoen—MEH. 400 to 1,000 wots) | 
Write for Foldert 
W. ONAN & SONS INC. oma) | 
5.8, Minneapelis 14, Minn 


1964 University As 


1955 
CATALOG 


WORLD 
RADIO LABORATORIES 


"The World’s Largest Distributor of 
Amateur Radio Transmitting Equipment.” 
Jam ached with bug 
Hi Tmes Flandyead, Fame 
© Pay Only 10% Down 
© Easy Terms 
© Liberal Trade-Ins 
© Save Over 50% on 
Used Equipment 
© Over 600 guaranteed 
reconditioned items 


WORLD RADIO LABORATORIES 


341s WB Bivits, love 
1. Meyerion ONALIZED SERVICE 


MAIL HANDY COUPON 


WORLD RADIO LABORATORIES: INC. peat. psa 
3413 W. Sreodwey — Count Biv, Tewe TL 


1 Free 1955 Cotolog C) Used Egp't List [) Rade Mop Be 


NAME. 
‘ADDRESS. 
city. 


PYROIL 


reduces top cylinder wear 40% 


These results were achieved by one of 
‘America’s most reputable independent oil 
laboratories using the most modern radi 

active scientific instruments in a series of 
tests which compared wear on top piston 
rings with and without Pyroil "A" added 
to premium grade gasoline . . . Pyroil 
"A" in a continuous vest reduced weat 
40%. In normal stop and go driving the 
value of Pyroil “A” as a top engine lubri- 
cant would be even more evident! 


HERE’S WHY! 


Proll ““A'* contains on agent possessing o 
ehiroction for metal. 


PYROIL “B" Crankcase Addi 
Reduces Wear 177% when used 
with premium or heavy duty oils 
‘Another test by @ petroleum lab- 
oratory shows @ 17% reduction 
in engine wear when Pyroil "8" is odded to 
fone of the top grode heavy duty oll 

gain to its polar attraction creating a thin 
of an extreme oiliness nature which will not 
drain off, wosh off or squeeze off. Keeps hy- 
raulic valve lifters free—maker starting easier! 

The Perfect Pair for Motor Care 
Pyroll “A” complete upper engine lubrication only 25¢ 
Pyroll"B complete crankcase treatment only 79¢ 

IT PAYS TO PYROILIZE 


PYROIL frostfree “A” 
— Gasoline Anti-Freeze 
lus top engine lubrication 
8 or, only 50¢ 
PYROIL frostfr 
— Winter Crankease Ad- 
ditive plus” condensation 
Protection 12 or. only 79¢ 


Protection 


Sold by Jeading gatoline stations, garages and automotive 
Sees % Canad Eaba and’tooet Yordign Souanre. Whe fot 
Sescrptive literature. 


PYROML COMPANY. INC.. 281 PYROIL BLDG., LACROSSE, WISCONSIN 
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Log Cabi 


Genuine Northern 


rounded exteriors; smooth, flat 


feaulking groov 
exterior doors 
fio 

Con 


par 


Man, ae, 
light! 1/4-mile beam — 
15,000 beam candle 
power.Compact,easy to 
Carry, built o last! Uses ewo 6-vole 
batteries Se your dealer. $6 50 
beara eecrme 0, Maren, nt, QO 


Delta POWER- 


Do you work all day with 


COLD FEET? Gel 


NOW, 

at last, a new, 
modern, 
priced 
foot warmer 
that will keep 
you healthy, 
happy and 
comfortable 


ELEC 
LANTE! 


Check stond cashiers, secretaries, ossembly i 
housewives, office workers, theatre cashier 
‘operators, telephone ‘and many others through- 
out the country are now singing the praises of the Electro 
Mat, There is no further need to work all day with cold 
feet. Many colds, causing absentecism and irritability, 
con be directly traced to cold feet. Safe and Economical 


jor PETERSON RUBBER MAT co. 


mail your eheek 
freimaney rae 
foaay "for ONLY 


$6.95 
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Clubs, Lodges, Motels, Camps, Restaurants, etc., of 


White Cedar Logs— 


log-on-log,’ 
-veled pine plank 


FREE FOR ASTHMA 


1 you suffer with attacks of Asthma and choke 
and gasp for breath, 
because of the strug; 


preparation for ten 
‘of paroxysns of Bronch 
or whether 


‘SAMSON FIBER-GLASS BOWS. 
THEY DON'T BREAK 
THE WHOLE FAMILY 
CAN USE THE SAME BOW 


F companame ic! 
‘TO ANY 38. Assembled 


HULL AUTO COMPASSES ALSO SAVE 
THE DAY IN STRANGE CITY TRAFFIC 


portunity to 


‘open road, 
fs sail confidently. through 
WRITE FOR LOCAL DEALER'S. 


A BIG-VALUE HOME! 


‘You get most for your money in a roomy, con- 
venient, furnished and equipped Schult. Insu- 
lated for all-season family comfort. Quality, 

value famed for 20 years! Find out... 


SEND FOR F. 


SCHULT) 
bd 


Call). ren plea ad salen  arrpald or 


WAR ASSETS DIVISION, ‘Velune Soles. Ce Ce, 


Dept. 51154, 3930 Sunset Bivd._ 


7] EASY TO DO IT! 


NEW. 
PORCELAINIZE Youn LAUNDRY TRAYS! 


NOW! USE YOUR WILLYS 
OR DODGE AS BOTH A 2 
= and 4 WHEEL DRIVE 


(WARN MFG. CO. Riverton Box 864-80 Seate Bf, Wash 


Why walk? 
Why drive? 


GET TO THE JOB ON A 


WHY walk when you ean ride? And why 
go through the agony of driving a car... 
when a 165 gets you there faster? It's the 
world’s most practical transportation . . . 
safe, easy-to-ride and so economical, too. 
Lets you sleep later in the morning and gets 
you home earlier at night. Takes the irritating 


*jam" out of traffic... and there's always 
room for the 165 in any parking lot. 


See the 165 at your dealer's now. Easy-pay 

lan. Send for FREE illustrated literature. 

rite: Harley-Davidson Motor Company, 
Department PS, Milwaukee 1, Wisconsin. 


AVERAG SO Miles 


Gallon 


SAFE AND ECONOMICAL FOR SCHOOL AND PLAY 
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ATOM TREATMENT MAKES POTATOES KEEP 18 MONTHS without softening 
or Sprouting. The gamma-ray “bath" did not affect 
taste in a test at Brookhaven National Laboratory 
»+eTHE A-BOMB FOULED UP ARCHAEOLOGY last year when 
radioactive dust from a Nevada test blast floated 
across to New York and settled on some prehistoric 
charcoal being "dated" with a Geiger counter. Made 
the charcoal read 1,000 years too young. 


AUSTRALIA PLANS TO FREEZE A MOUNTAIN as part of a big water- 
power project. One side of the valley being dammed 
up is rubble that would let water seep out. Sealing 
it with concrete would be too costly. So the engi- 
neers expect to drill a network of 500-foot holes 
into which cold brine will be pumped, freezing the 
rock into a solid wall...BRAND-NEW DEVELOPMENT 
HOUSES ARE BEING USED AS SCHOOLS for children in two 
communities. The builders arranged the interiors 
into classrooms and leased them to the towns. When 
new schools catch up, the houses will be reconverted 
into dwellings...WHAT'S NEW: U.S. Rubber Co.'s 

a ubber bed has a foam mattress 
e Fichi: " instead of springs, inflated 

Japan's Fishing Fleet the Biggest Tibier tubes that you blow up to 

make as firm or soft as you like. 

With the double-bed size, you can 

make one side firm, the other soft 

«+-American Kitchens Div. (Conners- 

ville, Ind.) builds new kitchen 

cabinets with wood doors, which 
many women prefer, and metal backs 
and sides, which are easier to hang 
on the wall...University of Cali- 

fornia at Los Angeles devised a 

rocket-powered hypodermic syringe 

that shoots medicine into internal 
organs at supersonic speed...Uni- 

versity of Tennessee developed a 

new concrete block, half the weight 

of the standard type, that is laid 
with adhesive. The edges are ground 

Twentieth Century Fund true so that the blocks can be 

squared up without a level. 


UNITED STATES + 
90,000 SHIPS. 


U.S. AIR TRAVELERS will soon get their first taste of vibra- 
tion-free turbine-powered flight--in foreign-made 
airplanes. Next April, Capital Airlines will start 
using British Viscounts, 48-passenger ships with 
Rolls Royce turboprop engines. 


94 PoruLar science 


wed receivers on many popular Mount 
evens 22, cal. rifles adapt seconds, 
ant use with the new, sensar 


NOW SAVAGE offers you these"22" rifles ready for INSTANT 'scopeuse 
SAVAGE and STEVENS AUTO-LOADING RIFLES 


These Three-in-One Rifles are instantly a 
ble as auoloaders, bolt action repeate 
ive Savage" 


imple, depende 
as may be quickly die eee ree) 


vols. Choice of either Stevens Medel 85 Clip Mag. $2 
tubular or clip m 
at right) at popular prices 


SAVAGE and STEVENS BOLT ACTION REPEATING RIFLES 


Savage and Stev Savage Model 5 Tub. Mag, 
(shown at teft) 
slothes bene, S890 Model 4 Clip Mog. $25.50 
formance, accuracy and outstanding value, Stevens Model 86 Tub. Mag. $26.75 
Stevens Model 84 Clip Ms 


them at your dealer's. Write for free catalo 
SP Bean, lees teal Hee Wiis ordre catalog 
_. SAVAGE ARMS CORPORATION 
Firearms Division ‘Chicopee Falls, Mass, 


Short forearm, stroke— 
lide travels only 15" in 
loading and ejecting. 


Dependable hammerless actic 
out tools for cleaning ... single takedown screw... walnut stock 
extra long slide handle, grooved for firm grip... accurate sighting 
equipment. 


‘Stevens Medel 15 —22 cal. single shot, bolt action rifle, Stock 
rectly proportioned for both grown-ups and youngsters. Hand-cock- 
Looded ing action, independent of bolt, provides maximum safety. Other fea 
NOT Cocked  Coched ; ‘Bolt tures include: Bolt handle directly over trigger for fast operation ... 


new stock with handsome black-tipped fore-arm . . . 24° barrel . 
‘gold bead front sight and open rear sight with elevator. 
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Sonic Magic Lh 
Baha) NaS a 
Anew way to cut things did these tricks—see next 3 pages 
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Sonic Magic: Silant Screams 
Carve Hardest Materials 


Microscopic chisels powered by sound waves are replacing the 
diamond in industry—and may mean painless dentistry for you. 


lean back and relax. That is 
the promise of a newly in 
duced, painless dental drill, 
an instrument that looks like 
an overgrown mechanical 
pencil at the end of a flexible 
tube. 

Unlike the dentist's tradi- 
tional rotary drill, this radical 
new type has neither rotating 
bur nor whirring drive cord. Its tiny 
blunt tip cannot be seen or felt to move. 
Actually it vibrates a microscopic dis- 
tance, 29,000 times a second. By impart- 


By Alden P. Armagnac =, 
S908 your dentist's chair 
may be just a nice place to 
‘0- 


END OF 


INTERCHANGEABLE TOOLS for ultrasonic cutting 
machine yield variety of useful and ornament: 


carvings. “Cookie cutter,” left of center, turns 
out 37 jewel-bearing blanks at a time. 
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to particles alumi 
oxide powder suspended in 
water it drills teeth gently but 
effectively. 

Employing the magic of 
silent sound, vibration too 
rapid and high-pitched for 
human ears to hear, ultrasonic 


used as tool, pi 
glass tumbler in less 
than a minute's time. 


ing this mechanical motion 
particles of _aluminum- 


tools now cut the hardest and 
most brittle materials with 
ease, The new dental drill is 
the latest of them; its big 
brother, an ultrasonic ma- 
ne tool, has already made its debut 
n industry. At the Cavitron Equipment 
Corp. plant and laboratories in Long 
Island City, N. Y., where both were in- 


cl 


INTRICATE SHAPES are cut with ease in “un- 
machinable” materials by ultrasonic tool. Ex- 
amples are these tungsten-carbide dies and, at 
right of center row, a tool-steel gear mold, 


THERE’S NO DANGER in touching ultrasonic cut 
ting head in action, as above. It feels greasy 


vented and developed, you see these 
wonder-working machines in action. 
Just as a housewife es vegetables 
and cuts cookies, an ultrasonic machine 
tool slices lumps of synthetic ruby and 
sapphire into wafers—and then neatly 
cuts out round and perforated blanks for 
jewel bearings of watches and meters. 


Ultrasonics Replaces Diamonds 


It “dices” brittle germanium into mi- 
nute squares for the tiny transistors that 
are replacing vacuum tubes nowadays. 
It carves dies of intricate shapes from 
ultrahard tungsten carbide—a material 
that could be cut, until recently, only 
with diamonds. 

As easily, it does spectacular stunts. 
Using as cutting tools the cut-off ends 
of a table fork, a cheap pocketknife 
blade and a drugstore nail file, it thrusts 
them respectively through a glass tum- 
bler, a drill bit of high-speed steel and 
a husky machine-shop file. In the pho- 
tos of the feats on page 97, fork, knife 
and nail file are exact duplicates of the 
ones actually used. 


when it's running, but not when it stopr—a 
mystery that no one can explain, 


Ultrasonic machining had its begin- 
nings in 1942 with experiments by a 
Cavitron staff physicist, Dr. Lewis Bala- 
muth, Silent sound, he knew, had the 
remarkable power of blending sub- 
stances like oil and water, which ordi- 
narily will not mix. What would hap- 
pen, he wondered, with materials as ut- 
terly foreign to each other as liquid min- 
eral oil and solid, insoluble Carborun- 
dum powder? To satisfy his curiosity, he 
suspended an ultrasonically vibrating 
nickel tube in a glass vessel containing 
the mixture. 

What happened was the last thing 
anyone would have expected. The tube 
began cutting a hole in the glass! And 
the ring-shaped hole was exactly the 
size and shape of the tube’s end. 


“Hammer” Drives Microscopic Chisels 

Hardly believing his eyes, Dr, Bala- 
muth pounded the end of the nickel tube 
out of shape, and repeated the experi- 
ment. This time the tube cut a hole of 
just the same irregular shape as its 
mashed end. No doubt remained of the 
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PAINLESS DENTAL DRILL draws po 
cabinet in background. Unconventional 
te model of jaw tested experir 
sign’s convenience of use in any position, 


explanation. The vibrating tube was act- 
ing like a hammer upon the tiny particles 
of abrasive in the liquid, driving them 
like miniature chisels against the inner 
surface of the 
carved the precise in 
end, By the same principle, a tool of any 
shape whatever could cut its likeness 
into the most resistant material. Only 
the abrasive particles would need to be 
hard; the tool itself could be of relative- 
ly soft, easily shaped metal. 


Machines Are Already at Work 


First machine to put the discovery to 
practical use has been the industrial 
model developed by the Cavitron firm, 
with Dr. Balamuth as research consult- 
ant. More than 100 of these have been 
built. and leased or sold to several dozen 
leading manufacturers. 

In general appearance, this model re- 
sembles a milling machine. A power- 
supply cabinet on casters, beside it, feeds 
1,000 watts of variable-frequency alter- 
nating current to a water-cooled cylin- 
der, the heart of the machine. 

A coil within the cylinder magnetic- 
ally constricts and relaxes a vertical 
drive shaft of nickel at an adjustable rate 
centering around 25,000 times a second. 
At the same rate, a toolholder screwed 
to the free lower end of the drive shaft 
dances up and down. So does any cut- 
ting tool, conventional or unconvention- 
al, that has been brazed or screwed to 
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DRILL IS HARMLESS to flesh, as shown. The 
est model supplies its own dental cutting fluid: 


aluminum-oxide powder suspended in water. 
Eye dropper appiied it in first trials. 

one of the interchangeable toolholders. 
But the tool's stroke is so short, only one 
or two thousandths of an inch, that you 
cannot see it move. 

To advance the tool against the work, 
this counterweighted cutting head de- 
scends by gravity, sliding vertically on 
ball bearings, Meanwhile, two nozzles 
direct streams of water containing an 
abrasive powder—aluminum oxide or 
boron carbide—at the tip of the tool. 

Swiftly the tool sinks into materials 
as varied as hardened tool and die steels; 
boron, tungsten and titanium carbides; 
glass, fused quartz and ceramics; granite, 
marble, gem stones. A needle circling a 
depth gauge shows its progress. 

Only sign of its ultrarapid vibration 
is that it turns the water to mist, with 
a gentle hissing sound. That's all you 
hear, instead of the usual noise of ma- 
chinery. 


Tool Is Safe to Use 


You can touch any moving part, even 
the cutting edge, without harm. The tool 
cannot cut flesh, but only unyielding ma- 
terials—the harder, the better. 

News of the ultrasonic machine tool's 
recent introduction brought unexpected 
queries to the makers. 

Dentists were interested in the possi- 
bility of drilling teeth by ultrasonics— 
among them Dr. Carl R. Oman, profes- 
sor of dentistry at Columbia University’s 

[Continued on 2607 


Wooden Gun Trains 
Gls in Japan 

‘Tus working demonstra- 
tion model of the M2 carbine 
was built by GI craftsmen to 
speed the training of U.S. 
forces in Japan. Army instruc- 
tors there say 85 percent of a 
man’s learning comes from 
thus seeing how things work. 


What’s the Best 
Shape for a Curb? 


To Finp out, A. W. Kessin- 
ger, a test driver for the Cal- 
ifornia highway department 
swerved his “49 Ford 149 
times into curbs of 11 shapes 
at 5 to 50 miles an hour, He 
wrecked 12 A frames, 10 
wheels, two tires, one tie rod. 
And he found’ the shapes 
shown below, in 9- and 12- 
inch heights, most effective in 
keeping the car in lane, Off- 
cials plan more tests to pick 
one best design to separate 
future dual highways. 


CARBINE 
CAL. 30.42 
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Plane Nearly 
Lifts Its Weight 
In Fertilizer 
Wuar looks like 
smoke pouring from 
the light plane at left 
is fertilizer—1,250 
pounds of it. The 
plane itself, a Fletch- 
er FU-24 built in 
Pasadena for this spe- 
cial chore on New 
Zealand farms, weighs 
only 1,909 pounds. It 
has a 225-hp. motor, 


F-100’s Roa: bs 
Is Choked Off 
For Line Test 
Tue tailpipe of 
North Ame iy 
F-100 Super 
right juts into a 
lencer unit fitted with 
a nearly soundproof 
This deadens 
the roar of preflight 
operations, which are 
the last step on the 
production line. 


Big Turboprop Transport Takes Off in Unusually Small Space 
Germnc off the ground in one-third of Field, Calif, The big transport, which loads 
the run most planes of its size must make, through a rear door under its high tail, has 


the Air Force’s new YC-130, made by Lock- four 3,750-hp. turboprop engines and can 
heed, is seen above during tests at Edwards carry up to 20 tons. 
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STUDY OF SCIENCE in Russian schools begins at 
age of seven. From chool level, nearly 


available in quantity 
to tinker and make things—generated by 
mounting technical indoctrination—is 
channeled into industry rather than into 
the home workshop or garage. 
“Science-of-tomorrow ticles are in- 
cluded as a further stimulant. Most of 
these look ahead only a few years. One 


the natural urge 


WHAT HAPPENS in a re- 
frigerator is shown by 
cartoons keyed to cut- 
way draw 
have reve 
teries of 
ers, washing machines 
and steam irons, Only 
since Stalin's de 
then 
much space to such con- 
sumer goods, 


WOMONECCO® —swenreo 


half students’ time is spent on 


In college, 
science majors outnumber those 


the U: 


was an imaginative description of a fully 
automatic factory for mass-producing 
leaf springs for vehicles, 

Occasionally sights are elevated to 
picture atom. and rocket-power aircraft, 
massive seaplanes in exotic shapes, and 
simple, one-man helicopters. Another re- 

[Continued on page 262) 
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Plumbers’ Olympics 
Stress Their Skills 


CONTESTANTS bunked and ate in Purdue halls, 
were graded by University professors. 


Union and university honor 
America’s best apprentices. 


OR three busy 70 of the best 

apprentices serving the plumbers and 
pipe fitters of America competed at Pur- 
due University for prizes totaling $3,500. 
They took long written exams, and vied 
in lead wiping. pipe-bracket welding, 
copper-tube sweating, valve assembling 
and several other aspects of plumbing in 


IN UNIVERSITY SHOP, 


apprentice _ plumbers 
showed their skill at 
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this first national plumbing Olympics. 

The United Association of Journeymen 
and Apprentices of the Plumbing and 
Pipe-Fitting Industry, an AFL union, 
sponsored the nt on the West Lafa 
ette, Ind., campus with the help of indus- 


on explained, “Craftsmanship in 
Iding trades is being watered 
down. It is our obligation to industry, 
the general public and government to 
organize our apprentice program so that 
after the scientists and engineers have 
done their jobs we can step ind con- 
struct any plant or buildin; 

Men from 36 states and three Canadian 
provinces who are now in their fifth and 
last year of apprenticeship demonstrated 
their skills at Purdue after winning state 
contests. Their expenses and wages for a 
week were paid by the AFL locals that 
they represented. 


Se 


both 


$1,000 PRIZES iis: 


(shown at left 
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Dragster with 
Slant Nose Hits 
144 M.P.H. 


Reax tires smoke as 
Don Yates takes off 
near Los Angeles in 
this dragster for a 
quarter-mile run that 
hits 144 mp.h. The 
car weighs a third as 
much as a medium- 
size passenger job, but 
gets 400 hp. from its 
Mercury V-8. 


Tubing on Wire Makes Ladder 


Ir’s like stringing beads. Mrs. Constance 
Miller of Esher, England, pulls the wire on 
which some pieces of tubing are strung— 
and there’s a sturdy, rigid, eight-foot ladder 
for the window-cleaning job. The collapsible 
ladder, called a Rollarod, was invented by 
Mrs, Miller's husband. 
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Plastic Window Gives Sky View 

Wasr a window on top of your car? You 
can get on an accessory—tinted plastic 
tha at fits in a hole you 


Truck Squeezes Load to Lift It 


Tins fork-lift truck works without forks. 
It has arms that squeeze the load from the 
side, That way it can pick up a stack of 
cases even when they are not piled on a 
wooden pallet platform. The Warehouser is 
made by Yale & Towne Mfg. Co., Roosevelt 
Blvd. and Haldeman, Philadelphia 15. 


Tus is the way John Garretson Jr., a 


Airboat Speeds Up Navy war veteran, harvests his 40 acres 


of cranberry bogs on Cape Cod, Mass. In- 
Cranberry Harvest —sexipt wating and raking bers from 


flooded bogs in a shallow-draft airboat. 
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Ten Thousand Hardy Amateurs 
Record Your Weather 


Volunteer U. S. observers win 
law suits, help business and 
settle neighborhood disputes. 


By Herbert Yahraes 


OME time ago a lean, elderly man with 

a white mustache took the stand in a 
New Jersey court. It was a divorce case, 
with the husband charging unfaithful- 
ness. The principal witness had testified 
to standing in the street one night and 
noticing certain goings-on in a room on 
the second Hoor. 

The new witnes: 
fense—identified 
Pearson of Plainfield, a cooperative 
observer for the U.S. Weather Bureau. 
His work for the Government, he e 


called by the de- 
Samuel K. 


$AM MEASURES RAINFALL on Government gauge 

in his back yard. Rain falls into open cylinder 
and funnels into a smaller tube that thus “mag- 
nifies” the amount for easier reading. 


that he keep careful 
's weather. 

Did he have a record for the ¢ evening 
in question 

Pearson did. He referred to an official 
form. During all the time that the other 
witness had been standing in the street, 
peering upward into a second-story room, 
the itherman te ‘d, a thunderstorm 
had been raging. 

Pearson has ruined many another case 
during his 49 years of observing the 
weather. A storekeeper once sued a mu- 
nicipality to recover damages he suffered 
when a sewer became clogged during a 
rainstorm and the backed-up water 
flooded his cellar and ruined his goods. 

It looked like an open-and-shut case 
until Sam the Weatherman—as his letter- 


plained, require 
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HOTTEST AND DRIEST: Greenland Ranch, 

ate, a, 14°F aly 
191,01 cnet day tout pe 
Ciptation, Dec. 4, 1928, to Jan. 8, 1990. 


s—took the stand, “How much 
rain fell on the fifteenth day of August?” 
he was asked. 

Sam consulted his records and replied, 
“Not a drop.” 

Sam has helped win cases, too. A man 
who had slipped on the ice was suing for 
damages. Because of a defective leader, 
he claimed, water from melting snow on 
the roof had run over the sidewalk and 
frozen. 

The defendant's lawyer ripped into the 
weatherman. How could water be flow- 
ing from the roof while freezing on the 
sidewalk? 

Easy. Sam's temperature record for 
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Late, Coo, 95 inches 


HEAVIEST SNOWFALL: Sve 


ours, Apel 14-15, 1921 


TEXAS 


ime of the accident showed the mer- 
cury at 30 in the shade—cold enough to 
have frozen the water on the walk. But 
the roof, heated both by the sun and by 
radiation from the house, could well have 
been warm enough to melt snow. 


Volunteer Records Reveal Our Climate 


Pearson is one of almost 10,000 men 
and women who have volunteered their 
services to the Weather Bureau. Officially 
they are known as cooperative weather 
observers. 

Like Pearson, many of them are called 
on as expert witnesses, but testifying is 
only a sideline. Many of them also do 


KEY 
ae 


HOT: States where temperate 
as gone over 115° F, 


KZ 


WET: States with annual raia- 
ol of more than 48 inches. 


DRY: States with anual rain 
fall of less tha 26 inches. 


some unofficial forecasting, but that's 
only a sideline, too, Their real job is to 
record the American climate. 

To that end, the observers—spotted 
across the land at least one to a county— 
read their Government-supplied instru- 
ments every day and send in detailed re- 
ports every month. Without their work, 
precise knowledge of the climate of the 
United States would be limited to those 
comparatively few areas where the 
Bureau has full-time, paid weathermen. 

You might be surprised to know all the 
uses to which climatic information can be 
put. For example, a big chain-store com- 
pany wanted to determine as scientific 


It Gets Awfully Cold Here . . . Also Hot 


Ir’s largely the cooperative weather observers 
who have told us what we know about our 
coldest, wettest, hottest, and driest places. But 
records are records, Weather Bureau metcorol- 
ogists point out, merely because someone hap- 
pened to be there to observe what happened. 

Up till this year, the lowest recorded tem- 
perature in the U.S., outside of Alaska, had been 
66° below zero—observed at Riverside Ranger 
Station, Yellowstone National Park, Mont., in 
1953, But on January 20, the cooperative ob- 
server at Rogers Pass, Mont., recorded 69.7° 
below. The Bureau called in’his thermometer 
for calibration and two months later announced 
the new record. 

Other states where the thermometer has 
fallen to at least 60 below are Colorado, Idaho, 
North Dakota and Wyoming. There isn’t a state 
where the temperature hasn't dropped below 
zero at some time or other, Florida’s record low 
is the highest in the country—two below zero, 
at Tallahassee on Feb, 13, 1899, 

The hottest and dri of the country 
is the desert area of Arizona a uuthern Cali- 
fornia, Summer temperatures above 120° are 
not uncommon, and occasionally there is no 
rain for a month or more 

The highest temperature ever recorded in t 
United States was 134° in Death Valley, Calif 
one July afternoon 41 years ago. Death Valley 
had the record drought, too—more than a year 
y precipitation whateve 
ington, though drier than most states, 
has the wettest single spot in the country, It 
also ha ace that gets the 
Paradise r Station in Raini 
park, which 
over 47 feet! 


ally as possible just where and when it 
ought to be well stocked with umbrellas, 
heavy clothing and other seasonal item: 
So it asked the Weather Bureau for data 
about the temperature, rain and snow in 
every town where it had an outlet. 
Thanks to the work of the cooperative ob- 
servers, the Bureau could oblige. 


Where Can You Grow Castor Beans? 


Similarly, a maker of snow tires wanted 
the dates of the earliest snowfalls in 
scores of communities across the country. 

A manufacturer of castor oil knew 
where castor beans were already being 
grown. Now he wanted to know the 
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climate of those areas, in terms of rain- 
fall, temperature and sunshine, so that he 
could look for similar areas elsewhere in 
this country and abroad. The Bureau got 
him the information quickly; it was all 
in the records piled up by its volunteer 
assistants. 

These records are published monthly 
for each state and are also kept on 
punched cards at the 
National Weather Rec- 
ords Center at Ashe- 
ville, N.C. If anyone 
wanted to know, for 
example, all the places 
in the U.S, where the 
temperature reached 
five above zero on a 
certain day 10 years 
ago, the cards could 
come up with the an- 
swer in only a few 
minutes’ time, 

The information col- 
lected by the unpaid 
weather workers is also 
used to help select in- 
dustrial sites, design 
building materials, es- 
tablish premiums’ for 
insurance against storm 
damage, set specifica- 
tions for gasoline and 
lubricants, determine 
the loan value of farm 
lands, and choose the 
types of clothing and 
equipment to be issued 
for Army personnel. 

Let’s look in on a 
typical observer—Ar- 
lington E, Race of Spencertown, N.Y. 
Race is a full-time police officer; he is 
also a volunteer fireman, township tax 
collector, trap drummer in a dance or- 
chestra and a sign painter. Yet every 
evening for 25 years—and before that, 
for nine years at Hudson, N.Y.—Race has 
been going out to the louvered shelter 
back of the house promptly at six o'clock 
and noting the temperatures on the two 
Government thermometers hanging there. 

One instrument registers the maxi- 


the tow 
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WEATHERMAN. Aclington E. Race of 


Spencertown, N.Y. 
policeman, «volunteer fireman and 
ip tax collector. 


mum temperature reached during the last 
24 hours; the other, the minimum. After 
reading them, Race resets the thermom- 
eters in accordance with a page of de- 
tailed instructions issued by the Weather 
Bureau, closes the shelter, and looks at 
his rain gauge. In wintertime, if there has 
been snow, he measures the depth not 
only in the gauge but also at several 
representative spots on 
the ground. Then he 
carries the gauge inside 
and melts the snow so 
he can measure the 
actual precipitation. 
(Snow varies widely in 
its wetness; on the aver- 
age, though, one inch 
of snow is equivalent to 
‘one-tenth inch of rain. ) 
Finally, Race enters his 
findings on a perma- 
nent record form. 

“This work isn’t 
hard,” he comments, 
“but it is confining.” 

It can be hard, too. 
One December after- 
noon in 1947, for ex- 
ample, George P. Kir- 
sten, the observer at 
Ridgefield, N.]., left his 
job in a New York Ci 
bank at 2:30, It had 
been snowing for hours. 
Unable to get across 
the George Washing- 
ton Bridge, he took a 
ferry to the New Jersey 
side of the Hudson 
River and began the 
four-mile trudge home. Climbing the 
Palisades, he fell a dozen times but made 
the top. Then he stumbled, and was too 
exhausted to rise. The snow covered him. 
About five o'clock a truck came along 
and almost ran over his leg. The driver 
shook him awake and gave him a lift 
home. Thereupon, Kirsten shoveled 
through snow up to his knees to get to his 
instrument shelter. 

A Weather Bureau volunteer can’t help 

Contis 2 


a full-time 


Discreet Rolls Royce 
Has Hidden Luxuries 
for Roughing in Style 


FOLD DOWN rear seats and the 
Rolls is a well-bred wagon. 
Umbrella comes with the ear. / 


ee who take the half-ton pick- 
up when they go out loaded for crow 
will-if also loaded with dough—be inter- 
ested in the Rolls Royce Countryman Sa- 
loon. Though dignified enough to cause no 
embarrassment in town, it is “a most lux- 
urious shooting brake.” For your $14,000 
you get special coachwork on a Silver Dawn 
ssis. If the field trial or grouse shoot 
just too fatiguing, you have a wash basin 
in which to freshen up, an electric shaver 
for that blue shadow, a cup of hot tea from 
an electric kettle to revive languid spirits, 
and a cocktail bar if the tea won't do it. (If 
all else fails, the front seats fold into a bed.) 
In the morning the sun pours in the “sun- 


A teacup could rest on the retractable radio. shine roof.” 
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Dummy Stands In for You in Tests 

Meet Mark III. A 200-pound six-footer, he 
risks plastic flesh and metal bones in aircraft safety 
tests. Alderson Research Labs., 10 E. 38th St., 
NYC, designed it to duplicate a big man. 


<a rburetors Tested in Bubble 
a A cunt bell jar fitted with vacuum 
a pumps (above) makes altitude to order for 


carburetor tests. Ford research engineers 
use the plastic bubble to simulate the rare- 
fied atmosphere of the mountains or the sea 
shore’s denser air. 


Big Crash Crane ks Up a Bomber and Rolls Off with It 

Tue Dutch crash crane above can lift a the rear axle can be extended to increase 
17%-ton plane like this B-25 and tote it toa the wheelbase almost four feet. A pump run 
hanger. The tractor acts as a forward by the tractor’s 200-hp. diesel engine sup- 
counterweight, while, for lateral stability, plies hydraulic power to operate the crane, 
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Light Plane Lowers Supplies in a Bucket, Helicopter-Style 


A cnt plane makes like a helicopter to 
lower supplies to missionaries in the Ecua- 
dorian jungle. The trick is to fly a tight 
circle at low altitude. This makes the sup- 
ply bucket, on the end of a 1,500-foot line, 
move to the center of the circle and sink 


Tiny TV Has One-Inch Screen 


Propasty the world’s smallest TV set, 
this dollhouse unit was built by Tom Stuart, 
electronics engineer at the Naval Supply 
Center in Norfolk, Va. It really works—for 
viewers who sit’ close—producing sharp 
images of telecasts on its one-inch screen. 


gently to the ground, It stays there for easy 
unloading (above left) so long as the plane 
flies the circle. Originated by Nate Saint of 
Quito, Ecuador, a Moody Biblo Institute 
pilot-missionary, the technique is shown be- 
ing demonstrated near Chicago. 


Portable Saw Rolls to the Job 


Wittiam M. Murray & Son, builders in 
Landis Valley, Pa., rigged up this trailer to 
haul a radial saw to job sites. The traveling 
shop pulls up in front of a house, and two 
men tote the 200-pound power tool from 
room to room, 
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By Col. Bernt Balchen 


How You'll Fly 
Within 50 Years 


Europe in two hours, in a glass airliner cruising 20 miles 
above the earth, may be a routine flight in the year 2000. 


T= speed of future airliners will be determined by 

how fast the passengers can be accommodated in com- 
fort. It will be hard to cut flight time between London and 
New York to less than 1% to two hours. Take-off and climb 
ig altitude must be carried out gently and gradu- 
ally, because there is a limit to the ac- 
celeration a human being can take 
without blacking out. 

Descent and landing will also require 
a reasonable time. Presumably, take-off 
and landing together may take 45 min- 
utes, while the flight itself will take 
only an hour. 

To do this, aircraft will fly at 2,000 
to 4,000 m.p.h, 

Such speeds are likely to be the most 
common speeds for “short” trips, like the 
hop between London and New York. On 
a longer flight, say from Montreal to Rio 
de Janeiro, which could also be flown in 
approximately two hours’ time, cruising 
speed will be close to 8,000 m.p.h, 
When Bernt Balchen Convertiplanes for short trips. New York to Washing- 
Partai food ton takes one hour today and will probably never be cut 
thority of 30 years as _t© less than half of that. The aircraft used will not climb to 
a flier. He is also an very high altitudes. It may pay off to use slower converti- 
= Fete nies Lee planes, in order to be able to land in the downtown areas. 
the top of the world, | You and your friend may board two airplanes in New York 
During World War Il and leave for Washington and London, respectively, at 
he conmaea ta the same time. The moment you hit the runway at Na- 
He is now Arctic ad. tional Airport your friend is being requested to fasten his 
viser to the Air Force. safety belt and his plane is beginning to glide down to- 
This article is from ward the London airport. 

Nisinem book. Longest trip—two hours. No long-distance flight in 
1980-90 will take more than a couple of hours, in all prob- 
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The author 


ability. The greatest distance on earth is halfway around 


the globe at the equator, 


341 miles. An airplane flying 


at 8.000 m.p.h, and requiring 30 minutes for take-off, climb 
and landing will make it in two hours. That may be the 


limit as far as commercial planes are 
concerned, but pilotless missiles and 
military fighter planes may fly even 
faster. 

Such great speeds will confuse pas- 
sengers because of differences in local 
time. If you leave London after break- 
fast at eight o'clock, you will arrive in 
New York at five o'clock the same morn- 
ing and have to wait three hours before 
your friends eat the meal you had five 
hours before. The best schedule might 
be to leave London around midnight 
and arrive in New York “yesterday” 
at nine o'clock in the evening. If you 
go to a 10-o’clock show on Piccadilly 
before you leave, you can still make 
another 10-o'clock show on Broadwi 
and go to bed about the same time 
that you left the London airport! 

Nonstop anywhere. Planes capable 
of these speeds will fly nonstop between 
London and New York without refuel- 
ing. Today, U.S, bombers can fly direct 
from the United States to Tokyo; to- 
morrow, or let's say 30 years from now, 
the need for a refueling stop will have 


been eliminated altogether. All flights will be point-to- 


a rote aiming 


20 MILES UF 


Cruise altitudes 
will skyrocket 


wus 


> i Ay vc? 


a mis 


Flight at thousands of 
miles an hour will 


Distane 


mean nothing 


point, whether from Africa over the 
Antarctic to New Zealand, or from 
New York over the Arctic to Hong. 
Kong. 

The number of passengers accom- 
modated on these flights might be 
in the neighborhood of 300. Thi 
however, depends more on the 
traffic demand than the ability of 
the airplane manufacturer to build 
large planes. 

As a parenthetical thought, I hope 


take place at great al- 
titude—possibly 100,- 
000 feet—where air is 
extremely thin. Other- 
wise, air friction 
would make the plane 
too hot to live in, even 
with artificial cooling. 
Most airliners today 
fly at 20,000 feet or 
below, though jets go 
over 40,000. 


It will make little difference whether you fly from San Francisco 
to New York or San Francisco to London. Time spent in level flight 
will be about the same. The time-consuming parts of the trip will 
be the climb to, and descent from, the selected cruising altitude. 


copstight, 1954, by Erik R. Bergaust: published by Harper & Brochers. 
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we will gain toward simplicity in customs and immigration 


regulations. There isn't much sense in flying from New 
Transport planes York to Tokyo in two hours if the customs, immigration 
shrink the ocean and passport people are going to hold you up for an 

equal length of time—longer, actually, than it will take 
1519 you to travel halfway around the globe. 


Flying iceboxes. ‘Tremendous _ re- 
search work is required to bring about 
such fantastic speeds. An airplane flying 
at 8,000 m.p.h. must resemble a flying 
icebox because of the friction heat. 
Flying at 4,000 mp.h. with today’s 
planes would cause the fuselage to hit 
Alcock and Brown a temperature of 1,500°. Skeptics claim that it is impos- 
few nonstop from sible to insulate the cabin and the entire plane agai 

jewfoundland to Ire- 
land, some 2,000 such temperatures. However, they seem to forget that 
miles, in 16 hours. aircraft like the passenger planes of 1990, flying at speeds 
five times that of sound, will operate at such speeds only 
in extreme altitudes, where the air is so thin that friction 
will have a much lesser effect. The heat may rise to 200° 
while the aircraft climbs at more than 1,000 m.p.h., but 
it will drop substantially if the plane cruises at 100,000 
feet, where the air pressure is pounds compared to 
a pressure of 14.7 at sea level. 

While these temperatures do not offer 
= insurmountable barriers, they will, still 
be difficult to overcome. Certain alloys 
can stand constant heat of hundreds 
Lindbergh made first and thousands of degrees. But aluminum alloys can’t take 
New York-Paris non very much, Improvements in the fields of metallurgy and 
see iy hours, insulation, with new materials and lubricants, will be neces- 
sary to produce the “guts” of these hermetically sealed 
“flying iceboxes” of the future. 

1939 Even glass rivets. The exteriors of these superplanes 
will be made of glass. The plane will 
have a glass fuselage, glass wings, glass 
ailerons and glass stabilizers, Even the 

rivets will be made of glass. 

Phenolic-resin-impregnated _ glass-fab- 
ric materials show practically no loss 
of strength at the temperatures men- 
tioned above, and maintain half of their 
First passenger serv- mechanical properties even at temperatures around 500°. 
ee Mie Fights; (Aluminum or magnesium alloys lose much of their strength 
3,460 miles, NewYork. above 300°.) It is also possible to laminate woven-glass 
Southampton, took fabric with various silicones, which are heat-resistant. 
3414 hours. Using these materials, the whole airplane can be molded, 

and production will be simplified and made less costly. 
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The major structural members will be of stainless steel, 
titanium and other heat-resistant metals. 

Stainless steel can be exposed to extreme temperatures 
without loss of its mechanical properties. But steel is heavy, 
and thus only the most important mem- 
bers in fuselage and wing will be made 
of this metal. Titanium, on the other 
hand, is light, besides having a good 
strength-weight ratio and heat-resist- 
ance, Titanium will be used extensively 
also because of its ability to resist dy- 
namic creep resulting from tension and torsion. 

Helium to cool surface. Good results in cooling air- 
craft may be obtained, I think, through the use of liquid 
helium, Helium, which has a boiling point close to absolute 
zero, might be pumped out to flow over the surface toward 
the rear of the craft and then vaporize. This should pro- 
vide v effective cooling for the short periods of time 
while the aircraft accelerates up to the 
outer layers of the atmosphere, where 
little cooling is required. 

The high temperatures and speeds en- 
countered in tomorrow's flying will also 
require different lubricants. We may be 
using dry lubricants in these aircraft. 

We will have to improve our engines 
and fuels substantially. Regular jet en- 
gines can be used for speeds up to two 
or three times that of sound. But at 
2,000 m.p.h, hydrocarbon fuel will begin 
to boil. Also, at altitudes of 100,000 feet or more, there 
is very little oxygen for the jet to swallow. 

Ramjets will give speed. Airliners of tomorrow may 
have powerful turbojets for off and slow landing 
speeds, while ramjets take over during normal flight, giv- 
ing fabulous ert speeds. 

I think that there is a great future in nuc! 
but I believe that there is a lot to be 
done in the field of jets and rockets with 
improved fuels and less complex en- 
gines. I predict that we will experience 
a rocket age, commencing during the 
latter part of this century. 

The rocket represents the optimum of 
simplicity, and unlike any other heat engine, the rocket 
is not dependent on the surrounding air. In fact, the 
rocket will perform better in a vacuum, where there is 
no air resistance. END 


r energy, 
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Today's piston-and- 
propeller airliners 
span Atlantic in 12 
hours. More powerful 
versions will better 
this before year’s end. 


1955-56 


Soon, perhaps next 
year, jet airliners will 
fly the ocean in as lit- 
tle as six or seven 
hours. 


In the next half-cen- 
tury, transatlantic air- 
liners will cross in 114 
to two hours. 
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Largest Spinning Lathe Twirls 


Arren pushing buttons, a workman just 
stands by to watch while this huge spi 
ning lathe forms sheet metal into a 
14-foot dome. Hydraulically controlled, it 


a ri 
TV Actors Wear New Mike 


A TELEVISION actor can’t get out of mi 
phone range with NBC's new mike—he wears 
it concealed in his clothing. It is hooked to 
a tiny radio transmitter, made with tran- 
sistors, which relays his voice to a studio 
antenna that feeds the station transmitter. 
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es 


Sheet Metal into New Shapes 


has a 50-horsepower drive and a 180-inch 
swing. The Phoenix Products Co., Milwau- 
kee, built it to spin huge shapes for air-condi- 
tioning equipment and industrial machinery. 


Hood Air-Conditions a Tractor 


Tue Air-Brella on the farm machine above 
cools as well as shades the driver. Air 
drawn in by a fan at the top flows down the 
sides, swirling around the farmer but never 
blowing directly on him. It is made by the 
Farmhand Co., Hopkins, Minn. 


How Hi-Fi Records 


Are Made 


New mikes, magnetic tape, a hot stylus and hotter technicians 
make the listener feel he’s actually sitting in a concert hall. 


G VER since Caruso first bellowed down 
4 a tin horn to give the world a faint 
idea of the grandeur of his voice, the 
making of phonograph records has i 
volved compromi: 
The degree of compromise betw 
live and “canned” music used to be ludi- 
crously wide. But now, hi-fi records have 
nearly closed the gap. 
haps the biggest share of credit for 
at in the music in your 


this improv 


THIS MAN 15 "MIXING" MUSIC for a master 
tape recording, His left hand 
controls that regulate the volume of the five 


home goes to magnetic tape and the 
industry-wide use of feedback cutters. 

All major recording companies now 
begin the creation of a record by cap- 
turing live music on 2,400-foot reels of 
magnetic tape, running, in most cases, 
at the fixed speed of 15 inches per sec- 
ond, These tape “masters” are capable 
of reproducing the original sounds with 
nearly complete faithfulness 

The feedback cutter permits the re- 


Is for ay many 
ws are needed. 


‘A “PLATTER” BEGINS LIFE at M-G-M Rec- 
Music from the master tape on the 


cording of peak volume with minimum 
distortion and maximum consistency. 

Another recent invention, which stands 
between the recording orchestra and the 
master tape, is of vital importance to the 
making of hi-fi records, It is the con- 
denser-type microphone. Its name de- 
rives from the fact that its vibrating 
diaphragm acts as a condenser. This 
microphone more exactly reproduces 
sounds—especially in the high frequen- 
cies, from 15,000 cycles per second on 
up—than any other yet made. 

Then, there is the equalizer, an elec- 
tronic device that enables a skilled oper- 
ator to boost or reduce low, middle or 
high frequencies coming off the master 
tape. In this way, as the music is trans- 
ferred to a master disk, he can help make 
up for deficiencies of recording due to 
faulty placement of microphones in 
the recording studio. 


Hot Stylus Cuts Like Hot Knife 


A fourth valuable contributor to the 
making of hi-fi records is a thin heating 
wire. It has been wound around the cut- 
ting stylus, which etches sounds on the 
surface of the master disk. Six volts of 
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machine at far left is being transferred to the 
master disk, on the recording lathe at far right, 


current are applied to this wire when the 
stylus is at work. The result is, in effect, 
to sharpen the stylus, so that it does a 
cleaner job, just as a hot knife does a 
neater job at cutting gooey cake. Sharper 
utting of records makes for less distor- 
tion in reproducing the sounds on them 
and reduces surface noise. 

Until fairly recently, recording equip- 
ment was better than the phonographs 
ble to play what it produced. Tech- 
ns could afford to be somewhat care 
ss. No record buyer would ever hear 
Now that the number of 
people owning sensitive hi-fi sound-re- 
producing systems is growing at a daz: 
zling rate, every recording technician 
must be on his toes as never before. Any 
slipshod work will be painfully evident 
to a multitude of ears. Every hi-fi record 
starts its journey to the public's juke- 
boxes and living-room phonographs in 
a scientifically designed studio. 

In a soundproof control room outside 
the studio, behind a wall of clear glass, 
man called a “mixer” blends musical 
ingredients as the musicians record their 
work on the master tape. He controls the 
volume of every mike from where he sits, 


CUTTING A MASTER DISK for a 12-inch lon 

playing record. The curving tube at t 
is a suction pipe, collecting “chip” from the 
cutting. stylus, mounted next to it. The m 
croscope is calibrated for checking the dimen- 
sions of the grooves being cut. 


and it is his aim to balance them so that 
the over-all effect is what the composer 
or arranger had in mind. 

If a clarinet reed suddenly makes a 
noise like an indignant peacock, or a 
singer develops a frog, then the players 
repeat that passage. This will go onto a 
second tape. Several are made before the 
musical director is satisfied. 


ip Go the Bloopers 


In the recording company’s di 
mastering room, a technical expert later 
snips the “bloopers” from an otherwise 
excellent tape and replaces the cut-out 
sections with corrected strips from the 
other tapes. When he has a thoroughly 
corrected master tape. he first listens to 
it through a playback amplifier. He 
makes note of where he must use his 
equalizer to improve on the mixer’s work. 
Then he is ready to transfer the music 
from the master tape to the master disk. 

The disk, a lacquer-coated circle of 
aluminum, lies on the turntable of a re- 
cording lathe. This machine is a highly 
intricate and accurate overhead lathe, 
able to cut very fine grooves. about three 
amils (three thousandths of an inch) wide. 


A ZYARYING THE PITCH” doesn't mean chang- 
ing the key of the music being recorded. It 
means changing the number of grooves being 
cut per inch. Soft music can be crowded into les 
space than loud. This operator follows a mi 
sical score to see which is coming next. 


5) GHECKING THE RESULTS of his exacting work, 
Clair Kreps, M-G-M’s technical director, 
compares the sound of a test pressing from 
a master disk with that of the master tape. 
The cutting stylus, mounted over the 
turntable, is a specially ground sapphir 
Its tip has a radius of one-quarter m 
When a record is being cut, the stylus 
moves across the face of the disk at a 
rate determined by the variable-pitch 
control. This control, which the operator 
works by hand, governs the number of 
grooves the stylus cuts per lateral inch. 
[Continued on page 266] 
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la like 
fo See them 
make... 


EDIBLE TRANSPARENT TAPE for binding thick 
es together to keep contents in, and 


for closing up a turkey after it has been stuffed. 


LUMINOUS ELECTRICAL PLUGS and receptacles. SPRAY-ON WEATHER STRIPPING that could be 
With luminous paint around tips and “ont you squirted on in fall, stripped off in spy 

could plug, in appliances more easily in dark stuff used to “cocoon 
corners.—Gene Malsch, Lake Bluff, Ill. —Mrs. 


TRICYCLES WITH ADJUSTABLE PEDALS. Adding A FIN ON OUTBOARD MOTORS, set behind the 
holes to the arms would let you move the pedals. prop. Then you could steer the boat to the 
up or down to suit length of child’s legs.—Joe dock when you've cut the engine but still have 


LaRiccia Jr., Montclair, N.J. head Fred Waldron, Concord, N.H. 


Everyone has his own pet idea of a gadget that he would 
like five i sd thave 


faders. What 
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Odd Racing 
Yacht Designed 
By Physicist 


Tue strange ply- 
wood sailboat at the 
right, looking like a 
floating helicopter, 
was designed by an 
English physicist and 
yachtsman. It has a 
diminuti 
tating booms of a light 
alloy for its 260 square 
feet of canvas, and a 
20-foot mast of the 
same metal. 


British Spud Picker 
Scoops Dirt and All 


Lirtixc five tons of soil 
a minute as it moves through 
potato fields, this new Brit- 
ish harvester runs the spuds 
gently through rubber “fin- 
gers” and separ: them 
from the dirt in which they 
grew. The machine harvest 
four acres of potatoes a day 


Fastest Camera Now Speeded Up to 15,000,000 Frames a Second 


‘Tie famous high-speed camera revealed 
by the University of Cali 
Los Alamos Scientific Laboratory has now 
far outdone its original fantastic pace. Two 
years ago, it took 3,500,000 frames a sec- 
ond. Now, in an improved model, shown 
inside and out above and at right, it takes 
15,000,000 frames a second on standard 
high-speed 35-mm, film. It is used to study 
the phenomena of explosions. 
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With a tricky V-8 buzzing under her bonnet and a flashy 
fall get-up to match, you'd hardly recognize the old girl. 
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By Devon Francis 


FIRST PONTIAC V-8 in 
23 years is quite a con- 
trast to the last V-8, 
pictured below it. Re- 
placed by a straight 
eight a year later, 1932 
car had 83 horsepower, 
an engine displacement 
of 251 cu. in. It sold 
for $945. Pontiac for 
'35 has 180 horsepower, 
displacement of 287 cu, 
in, New hard-top, with 
all the extras included, 
costs more than $3,000. 


T THE Pontiac automobile factory-some mile: 
north of Detroit they are fond of passing 
around a picture showing a brace of paper cups full 
of water resting on the open door to the glove com- 
partment in the 1955 edition of the car, The inference 
is clear—this vehicle rides so smoothly that the water 
won't spil 
That's not quite true. The riding qualities of the 
new car, announced to the publi fe last month, 
aren't that good. But they 
The suspension is nev thing else in 
this car for the new model year. The transformation 
in Pontiac hasn't been matched, for completeness, 
since 1935, when the company reintroduced their 
six-cylinder job after a hiatus of three years. 


Low-Down and Fancy 


Partisans of the Pontiac—and this belligerently 
loyal tribe is numbered in the millions—will hard: 
recognize the old girl in Main Street showroon 
She's lower and, interestingly enough, a wee bit 
narrower. In the Star Chief, one of the two lin 
she's shorter, too. The windshield wraps around, On 
the fancier models the bodies are two-toned below 
the window sills. And under the hood is a 
new engine. Like most new engines introduc 


OVER-SQUARE ENGINE, with overhead valves in contrast to 
yesteryear's L-head power plant, has hydraulic valve lifters. 


these days. it's an overhead-valve V- 
It looks conventional. It is, almost. Yet 
the designers have introduced a couple 
of tricks that may be copied in other 
automotive quarters within the next year 
or two, 

One of them is a reverse-flow cool 
system. The water comes from the radia 
tor through the top of the engine, past 
the valves, before it enters the block to 
cool the cylinders. There is a good and 
simple reason for this. The hottest parts 
of an internal-combustion engine are the 
exhaust valves and their ports, Fifty 
years of metallurgy have gone into the 

improvement of valves in gasoline en- 

LOWERED ROOF, like those on all recent cars. gines to prevent warp, wear and loss of 

This sixfootthree chap has 5's iaches'of compression. The problem became so 

head showing above acute in aircraft engines that sodium- 
cooling was resorted to. 


gs 


Cool Water Means Longer Valve Life 


By bringing water at its lowest tem- 
perature, fresh from the radiator, direct- 
ly to the valves, the Pontiac people think 
they have hit on a way to assure longer 
lve life, better gas mileage and, for 
the owner, fewer trips to the repair shop 
to mend the damage caused by burns in 
cylinder heads. 

Even the crankcase-ventilation system 

is designed to keep the valves cool. The 
air circulates over the valves and the 
timing-chain cover and then washes 
down around the pistons. 
A second trick in designing the new 
ngine was to do away completely with 
the valve rocker-arm shaft. The arms 
teeter-totter under the thrust of the push 
rods and valve springs on studs that 
grow out of the cylinder head. The rea- 
soning behind this was that separate 
mountings would minimize the ills of 
sidewise cocking and binding that OHV 
engines are prey to. This should reduce 
valve-stem wear and, in passing, make 
the valve system easier to service. 


compartment. Hood line is down 3% inches for 
better driver visibility. Recireulating-ball type 
ing helps cushion road shocks. 


SILVER STREAKS, almost as f 
trademark as its Indian, serve 
moldings. Two-tone bodi 


Old Engine Was Outdated 


Pontiac will be bragging about the 
new 180-horsepower engine for months 
to come. They should. It was overdue. 
While overhead-valve V-8's were pop- 


ping up these last few years all over the 
automobile world like mushrooms after 
a rain, Pontiac worried along with its 
outdated (and let's be fair, rugged, too) 
L-head straight eight. In some of its ver- 
sions, notably that of two years ago, you 
had to lash the Pontiac Eight with a 
buggy whip to get it past a filling sta- 
tion, The engine was beginning to rebel 
against increases in compression, and 
pulling even a modest 127 horsepower 
out of it took a tidy bit of engineering 
wizardry. 

Now the old engine is a memory. The 
new one, the first V-8 in this automobile 
in 23 years, leaves the owner with noth- 
ing to be ashamed of on getaway and 
passing ability at today’s smart turnpike 
speeds, 


Acceleration Figures Are "Way Up 


This is how the comparative accelera- 
tions, old and new, stack 


54 155, 

0 to 40.....(seconds) 7.5 6.3 

0 to 60......(seconds) 16.8 12.8 
‘There is another fine point about this 
new engine that can be gleaned from 
what Pontiac, with refreshing candor, 
refers to as the “brag book,” a rose- 
tinted engineering evaluation of the 1955 
car, That's the peak torque. Torque, the 
thing that puts push in the rear wheels 
at the critical moment, can be moved 
around, within limits, to peak at various 
[Continued on 252) 


SKIRTED PISTONS replace box type (in front). 
Oil ring has been moved from bottom to groove 
just below compression rings in top. Inside 
diameters of con rod bearings are up % inch, 


OLD BLOCK (ins rear) was 33% inches long and 
11% inches. New one, with a bore almost 
a half-inch i is only 22 inches long but 
is just shy of 1g seven inches wider. 


HUSKIER CRANKSHAFT (front 
only 25% inches long. The 


in new car is 
id one measured 


38 inches. Slight overlap to throws and main 
bearings stiffens the shaft and prevents whip. 


FACTS ON 


Model: Star Chief Custom Catalina. 
Engine: 90° OHV V- 


per car mile at 20 mph.), 1,23 
stroke, 8%” by 3%"; crankshalt beste sur- 
face, ‘41.5 sq. in; torque, 264 Ib.-ft. at 
2,400 r. 


m. 
ght: 8,804 Ib.; per hp., 21.1 Ib. 


Transmission: Hydra-Matic (optional); 
rear-axle, 3.08:1. 


Steering ratio: 25:1; radius of turning 
circle, 21” 3”, 


Effective brake-lining area: 179 sq. in. 
Springs: front, coil; rear, semi-elliptic. 


’SS PONTIAC 


Outside dimensions: hi 
all length with bumy 
width, 75%"; wheelbase, 
front 32%”, rear 53¥/ 
rear 59”. 


Inside dimensi 
front 61%”, rear 64%"; leg room, fré 
rear 37%"; headroom, front 34%", 
height, front 13%", 12”; vertical 
tance, steering wheel to seat cushion, with 
seat in mid-po 1”; front-seat adjust- 
ment, horizontal 4.4”, vertical 2”. 

Tire size: 7.10 by 15. 


Price: About $2,900 with automatic trans- 
mission, power steering, power brakes; taxes 
and freight extra. 


cht, 60%"; over- 
ind guards, 210%"; 
124”; overhang, 
tread, front 58%" 


+ seat-cushion width, 


NOVEMBER 1954 133 


Fouvep strips of a 
anchored with metal molding to a door 
me on each side of the dang 


195 Lake St 
various widths and are designed to be installed on 
practically any 


Truck’s Vacuum Fan 
Cleans Out Ash Bin 


Tue machine has taken 
over another of man’s messy 
chores: hauling out the ashe: 
This truck, shown in action 
in Brattleboro, Vt., backs up 
toa house, its driver connects 
hoses to basement tube ter- 
minals, and a vacuum fan in 
the truck, running off the en- 
gine, inhales the ashes. 


Door-Jamb Guards Protect Fingers 


Bakelite (above), 

and its 
‘ous hinged edge 
protect children’s carelessly straying fingers 
rownups 


plastic 


too. The door-jamb covers, colored 
by the Stanley Works, 
Conn. They come in 


made 
New Britain. 


ay, are 


r of wood, metal or glass, whether 


hung on hinges or on pivots. 


AA Gun Has Two Miles of 


‘Tue woman worker above is checking the 
2,800 electrical connections, involving two 
miles of wire of 40 different sizes, in the 
ire-control system of the uncanny U.S. anti- 
aircraft gun called the Skysweeper. Radar 
and an electronic computer aim it. 
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Ticktacktoe Adds a 3-D Touch 


Tuat fascinating old time-killer, ‘Tick- 
tacktoe, has taken on a third dimension with 
the introduction of Four Straight, a versi 
of the game that is played on four ley 
clear plastic (above). Tedco, Inc. 

ameron Rd., Austin, Tex., makes it. 


Sixes get a boost, too, as striking changes in body design 
give the 1955 models a big-car look to go with their power. 


ITH its first V-8 engine in 35 
years and an impressive bi 
look, the 1955 Chevrolet made a 


dashing entrance onto the automotive 
stage the last week in October. 

The new valve-in-head V-8 puts out 
a blistering 162 horsepower, 37 horses 
more than Chevrolet's huskiest six of 
1954 could muster. The car it drives 
comes equipped, for the first time, with 
tubeless tires and a 12-volt battery. Even 
air conditioning is available for the V-8 
line. 

An obviously lower silhouette—the se- 
dan is 2% inches closer to the ground 
than before, the station wagon as much 
as six-makes the new Chevrolet look 
longer, although the wheelbase is un- 


RED WARNING LIGHTS have replaced the am- 
meter and oil gauge on the new Chevvy in- 
strument panel. On Powerglide models, the 
quadrant is mounted just below speedometer. 
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changed for 1955-it’s still 115 inches. 
There are certain GM family tra 
in the features of the 55 Chevvy—the 
tapered doors that made their debut on 
the first Bui ylark (PSM, Oct. 
p. 100), the vertical windshield pillars, 
wrap-around windshields and high, 
straight fender crowns that became fa- 
miliar sights on recent Buicks and Olds- 
mobiles. Its hooded headlights are an 
inheritance from various GM dream c 
of the past two years. Then there i 
hint of its own Chevrolet forebears in 
the neat, small, rectangular radiator 
grille, strongly reminiscent of the first 
Corvette’s (PSM, Mar, p. 166). 


Hot—and Can Be Even Hotter 


The compact new Chevrolet V-8 en- 
gine, called the Turbo-Fire, has a com- 
pression ratio of 8 to 1,"as opposed to 
the 7.5-to-1 ratio in both 1954 sixes, Its 
displacement is 265 cubic inches, up 30 
over that of this year’s engines. It has a 
bore of 3.75 inches and a stroke of 3 
inches, shortest in the industry. 

For the restless owner who is not whol- 
ly satisfied with his V-S’s innate 162 
horsepower, there is available a package 
deal, consisting of a four-barrel carbu- 
retor and dual-exhaust system, that will 
boost the horsepower to 180! 

In addition to the V-8, Chevrolet con- 
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RUGGED, be srar FRAME of the 1955 
Chevrol i 50 percent more resist 
than the 1954 version, though 
8 percent lighter. A six-cylinder engine, with 
side-mounted air cleaner, is shown al 


CROSS SECTION of new V-8 shows the innards 
of a type of engine with which Chevrolet has 
experimented since 1917-19, though this model 
was basically redesigned a) page three 
years. It combines a very shi with a 
bore unusually large for pe 's length, 


UNUSUAL COMPACTNESS of the 162-horsepower 
'V-8 engine is evident in this cutaway drawing, 


tinues to offer two sixes. Both have had 
their péwer boosted for 1955 competi- 
tion. The six-cylinder engine that comes 
with conventional gearshift now has 123 
horsepower, an increase of eight over the 
1954 figure. The six built to go with 
evvy's Powerglide automatic trans- 
mission has been upped to 136 horse- 
power, 11 better than last year’s output. 

For the first time, on request, Chevro- 
let will install overdrive, which auto- 
matically cuts in above 31 miles an hour 
when the driver takes his foot off the 
accelerator. 

As a natural result of providing what 
Chevrolet calls a “sweep-sight” wind- 
shield, front-seat visibility in the 1955 
cars has been increased—by 19 percent. 
In the four-door sedans, with every win- 
dow larger than ever, there is now 24.5 
square feet of glass area. END 


of its working parts. The carburetor is of two- 
barrel design and has an automatic choke. 


NEW FRONT SUSPENSION cancels most of the 
“dive” in sudden stops. This cutaway shows 
how coil spring of knee action nests into frame. 
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Robots Turn Out 
Printed-Circuit 
Television Sets 


Ix secoxps, the automatic 


production line at left assem 
bles half a TV receiver's chas- 
sis—the circuit board the girl 
is showing, bottom and top, 
in the foreground, The cost 
lowering method makes possi 
ble a $150 set with 21-inch 
picture tube and 18-tube 
chassis, Used by Admiral for 
two new vertical-chassis table 
models, it is based on a 
printed cireuit. From a draw- 
ing of the circuit, below, a 


camera produces a negative 
Photo-etching reproduces the 
etallized-plastic 
circuit boards, Then each 


pattern on 


board passes down the as 
sembly line, where high 
speed robot machines insert 
30 resistors and wire jumpers. 
Final hand work requires 
more employees than before 
to keep up with the robots 


Callers See Each Other on TV Phone Introduced for Business Use 


TV PHONES can now identi: 
fy bank and department-store 
customers and their signa 
tures, and interview visitors 


seeking admittance at plant 
gates, At each end a screen 


shows both parties ( a 
or its full width may be used 
for documents, in a com- 
luced by 
iego, Calif. 


I system it 


ab, San Di 
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Two-Engine Hot Rods 
Drive for 300 M.P.H. 


Souped-up twin power plants 
in specially designed bodies 
edge closer to dazzling goal. 


MERICA’S most fre 
mobile designers 
mechanics who build ra 
have launched their grand assault on a 
fantastic speed mark. Their goal: 300 
miles an hour. Their weapon: two en- 
gines in one chassis. This fall at the an- 
nual National Speed Trials on the glisten- 
ing 11-mile salt flats at Bonneville, Utah, 
six twin-engine streamliners, shown here 
and on the next two pages, roared at 
peak power toward the goal. One of 
them, Chet Herbert's twin-Dodge hot 
rod, came close. It unofficially passed 260 
miles an hour when the timing lights 
failed. Two watchers clocked it at 270. 


-wheeling auto- 
the back-yard 
ig hot rods, 


Mercs End-to-End o» 2? 
longing to Bob Moll, a meat salesman, and M¢ 
vin Hales, a building contractor. Moll own: 

front engine (12:1 compression ratio), Hale: 


«the rear (10:1 compression ratio). The glass- 
iber body (above) weighs only 200 pounds, can 
be Lutallod bh top eiitatee, Tis eakie ort: 


- which set a new record of 183.63 
the two-way run, weighs 2,300 pounc 
belt, roll bar and helmet protect the 
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HOT RODS continued 


i Be drove Beast No. 
Twin Dodge V-Bs seeotne: 
bert’s spectacular performer, 
unofficially exceeded 260 m, 
e wes of the 2,500-pound car are 
not hooked together. A cable throttle 
connection controls fuel flow to them. 


which 


. The 


> wwousT aval P 
‘stavice 


Two Chryslers soured uv to pour 900 


horsepower to 
\s of this reptili . the Le Blanc 
al, made it of the hottest cars at 
ile. With body removed (left), 
looked like intricate bridgework, Driver 
(below) lay nearly on his back. 


a 


» ce 


whe: 
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front and rear, are linked by a 
housed in the torque tube. 


, drove Mickey Thompson's 
Twin Meres SP roo i Seine whieh 
weighs only 2.480 pounds. The eigines are 
Connected by'a chain coupler. ‘The front 
engine Kicks out 810 hp., the rear engine 
285 hp., at 5,300 rpm. 


fie with four-wheel drive sent way. Each engi 
Two Ford V-8s jp ened Srcane 
liner through timing traps at 256 mph. one Two airfoils help keep rear end down. END 


" coupe packed 
Modified '32 Ford cours, packed 2 
ler V-8s. Running on pure alky, they 
yelop 650 hp. at 5200 rpan. Engines, at 


operates independently 


through push-pull rods from a single throttle. 
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Britain Tries Out Midget Jet 


Tis bantamweight jet fighter is the 
Folland Midge, one of the world’s smallest 
fighters, It is said to have low engine 
power, but it boasts a speed of more than 
600 miles un hour. A British experimental 
aircraft, it carries no armament as yet. 


They Say Now....... 


MISSILE. EXCH 

speeds and extremely 
high altitudes have put man in such an un- 
natural environment that he no longer is able 
tu cope with the problems.” 


Crawrono H. GREENEWALT, PRESIDENT, 
Du Pox Co.: “In the 50 years during which 
we have practiced applied science . . . we 
have made only the smallest of forward 
strides, and the horizons before us are un- 
limited . ..” 
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Ike’s Car Lets 
You See Him 
Through Roof 

EveN when it rains, 
crowds waiting to see 
the President ride by 
can get a good view 
of him through this 
plastic shelter, Sug- 
gested by Ike himself, 
the knockdown roof 
fits inside the trunk of 
the parade car when 
it is not in use. A 
new interior light il- 
lumines the Lincoln 
at night. 


Portable Incubator Paces Stork 


Tnese ambulance attendants are loading 
a portable incubator, on a litter, aboard to 
rush it to a premature baby born away 
from the hospital. It has a heating and 
humidifying element that plugs into any 
electric outlet n tank goes with it, 


wis L. Srracss, cuammax, U.S, 
Aroaic Exency Commission: “We are not 
yet at high of the atomic age—only at 
the first glimmer of its dawning.” 


E. D. Aontas. paestpext. THe Royal, 
Soctery: “The human race cannot stand 
more than a few thousand large atomic ¢ 


plosions whether they hit the target or mis: 


Dr. Most A. Cazter, CURATOR, DEPT. OF 

iS, American Museum oF 

: “We have great difficulty 

living with the insects, but at the same time 
we cannot do without them.” 


BLACK-AND-WHITE SET? No, this compact cabi- 
net with the 21-inch picture is a new RCA color 


receiver. White line indicates size of the 15- 
inch screen used in last year's color models. 


New Color TV Is Bigger and Cheaper 


HE new color-television sets look like 

television sets at last, instead of bril- 
liant peepholes in huge boxes. The pi 
tures are big—19 or 21 inches, The cabi- 
nets are small, some no larger than those 
on equivalent black-and-white receivers. 
And prices are down a bit: under $900, 
with a drop to $500 forecast. The color 
they reproduce is excellent, in the opinion 


SIMPLIFIED COLOR CIRCUIT takes little space, 
contains 28 tubes, draws but 300 watts. It's 


scheduled for future production at RCA. 


of observers at recent press showings. 
vy of these new models are in the 

now, but the most radically 
changed sets won't be available until '55. 

The networks have scheduled 100 
hours of color shows for this season. 
These will be special “prestige” pro- 
ductions and color versions of the most 
popular regular programs. 


CONSOLE WITH TWIN SPEAKERS, it 
at CBS-Columbia, has 
21-inch rectangular pi 


product 
ich screen. Set with 
re tube is in works, 


New Twin-Diesel Tractor 
Has 380-Horsepower Push 


two 190-1 aaa diesels are leadin 
horsepower race—it has 
twice the power of current big tractors. 
Twenty such experimental crawlers are 
being made by GM’s Euclid 
road building, open-pit mining, and log- 
| ging. Each engine drives a single track; 
you can steer with throttles, transmis 
| sions or brakes. Hinged radiators are out 
| in back, so’s not to heat up the driver. 
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4, pure murder in 
the older vehicle, are just a mild massage in 
new one. Its wheels do far less hopping. 


Fast New 


NO LONGER the chiropractor's 
light, the Army's quarter-ton uti 
vehicle threatens to become as smooth- 
riding, and nearly as peppy, as a '55 
sedan. 

That is the prospect suggested by a 
handful of experimental vehicles built 
for the Ordnance Corps by Ford. (In re- 
designing the jeep, Ford ducked the 
jeep” belongs to Willys 
stening its vehicle the 
” For simplicity could we call 
it the “Forp?” No? How about “Feep?”) 


FRONT END, hung on a sturdy steel pressing, 
can be unbuttoned fast as a unit, or disas- 
sembled in bits. Vehicle has had elaborate 
stress analysis plus much hard testing. 


OLD AND NEW look superficially alike, though 
the “Feep” (right) is slightly lower, with short- 
er body on longer wheelbase. Note difference 


“Feep” Even 


The Feep weighs 2,140 pounds, almost 
600 less than the current job, despite a 
four-inch increase in wheelbase and a 
complete absence of aluminum or mag- 
nesium alloys, Height is down five 
inches but ground clearance is slightly 
increased; over-all length is 7.3 inches 
but cargo space is 26 percent more; 

is up slightly (to 71 hp.) but 
ng range is 30 percent greater. A 


inder  overhead-valve engine 
akes it go. 
The new vehicle has an integral, 


BACK END from underneath shows control arms 
that locate rear wheels. Rear arms look as if 
they'd clash with one wheel up and other down, 
but there is actually ample clearance. 


in front suspensions. Reduced weight, achieved 
in part by integral frame and new suspension, 
permits easier air drops. 


Rides Well 


welded frame-and-body. All wheels are 
independently suspended on coil springs, 
with inboard brakes snugged up to the 
differentials. There’s a high degree of 
parts interchangeability—front and rear 
brakes and differentials can be swapped. 
Servicing is simplified. The entire front 
suspension can be pulled and replaced in 
about half an hour, and engines can be 
switched in less tim: 
Old jeep pilots will feel at home: trans- 
fer-case gears still give off that keening 
banshee cry.—Frank Rowsome Jr. 


STICK A SNORKEL on the air intake, an exten- 
sion on the exhaust and a plug in the trans- 
mission breather, and the Feep is ready to 
cross rivers right on the bottom. 


Truck Gets a Lift to the Job 

Ox ‘tHE roof of the New York Telephone 
Co, building in Buffalo was heaped a lot of 
debris from construction work th To 
cart it away, workmen simply hoisted a 
truck six stories to the roof, loaded it and 
then lowered it to the street. 


"4 Seti 


Explosive Cord Takes the Backache out of Posthole-Digging 


Coxtece fellers at Stanford Research 
Institute's Poulter Laboratories have found 
a way to relieve the farmer's aching back 
when postholes must be dug. 

First he drills a one-inch pilot hole with 
an auger (left), as deep as the auger allows. 
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Super Radar Tube Is Unveiled 

‘A vast extension of the scanning 
of radar is expected in the near fut 
a result of the development of this eight- 
foot, 4,000,000-watt microwave tube. Made 
by Sperry Gyroscope Co., the giant tube is 


Then (center) he lowers several strands of 
primacord, which looks like oiled sash but 
contains a core of high explosive, into the 
hole. An electric blasting cap sets off the 
charge, The resulting hole (right) is clean 
and readly for the post. 


WITHOUT LEAVING THE TABLE in her kitchen, 
Mrs. Blakeslee can regulate the room's lights 
and heat, sprinkle the back lawn, control the 
radio in the den or talk with any other room 
in the house. Her ingenious husband is seen 
at right in the front hall, 


It’s a soft life 
for this family in a 


“Push-Button Paradise” 


Most household chores are under fingertip control 
in the Ted Blakeslees’ magical Los Angeles home. 


By Andrew R. Boone 


ECAUSE it once pained him to have 

to climb out of a sickbed to turn off 
a yawping radio, Ted Blakeslee has con- 
verted his Los Angeles home into a push- 
button paradise, 

With the aid of 175 push buttons, 101 
10,600 feet of wiring and an 
absolute minimum of effort, the Blakes- 
lee family can select radio programs, 
change phonograph records, regulate the 
heat, adjust an awning, open and close 
the garage doors, water a plant, start the 
car, sprinkle the lawn and edge it, find 
out who's at the front door and let him in 
if they choose, telephone to the folks 
across the street without charge, and 


Yd 


WITHOUT STIRRING FROM BED, the Blakeslees 
n make sure that the doors are locked, Se 
it. 


That earphone is for solitary radio-listening. 
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ONLY A DOG CAN HEAR when Blakesle 
tes at his garage door, The high-freq 


THIS PLANT WON’T DIE of neglect, for when the 
lawn sprinklers go on, set off by a timer, a 
trickle of water simultaneously flows to the 
base of the plant through a tiny tube. 


turn the lights on or off in the house. 

It cost Blakeslee less than $250 but 
10 years of part-time work to turn his 
home into an electronic house of magic. 
As a Fellow of the American Institute 
of Electrical Engineers and director of 
electrical operations for the Los Ange- 
les Dept. of Water and Power, he had the 
necessary know-how to begin with. The 
requisite equipment was bought in war- 
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1 hu he: 


door in five seco 


to open th is, close it in 15, 


IF THE LAWN NEEDS EDGING along the front 
walk, a push on a button in the house causes 
this resistance wire—the same as used in an 
electric heater—to get red hot and do the job. 


surplus stores, salvaged from discarded 
material in his own shops or, in the 
case of certain lengths of wire and ca- 
ble, given to him by fascinated friends. 

When a caller at the Blakesle: 
pushes the front doorbell, chimes in- 
doors sound once. After a five-second 
pause, they sound three times more, of 
their own accord. If this hullabaloo 
doesn't rouse the residents, it won't do 


LY VIOLINIST, Lynn Blakeslee, keeps a 
1¢ account of her progress by making tape 
recording: the den, Buttons inside the phono- 
graph cabinet control it and the radio, pipe 
sound to five speakers elsewhere. Lynn's doll 
house ht) is also under fingertip control. 


the bell pusher a bit of good to push 
again, A lockout relay by then has si- 
lenced the chime: 

If the Blakeslees are at home and not 
deliberately lying low, the first chime 
will usually prod one of them to ask 
“Who is it?” through a speaker-micro- 
phone in the ceiling of the porch. Since 
the communications system is two- 
the caller can reply simply by talking at 
the ceiling. If he is somebody the Blakes- 
lees really want to see, they'll push a 
button that unlocks the door, 


His Garage Listens for Whistles 


Pushing buttons in the front hall al- 
so sends the garage doors up or down, 
but Blakeslee had to work out a different 
item for opening the garage when he 
approaching it in his car. He could 
have used radio control. but he chose 
instead to use sound—one of those whis- 
tles that dogs can hear but humans 
can't. Its high-frequency screech hit a 
microphone, the sound was amplified 
and a circuit relay got the word, which 


it passed on to a small electric motor. 
This was a satisfactory arrangement 
until, on four separate occasions, the 
garage doors shot up when (a) a neigh- 
bor celebrating New Year's set off a s 
ren, (b) a truck’s brakes squealed, (c) 
the revolving steel bristles of a street- 
sweeper made a sound beyond human 
hearing, and (d) a dog howled. 
Blakeslee solved this problem by in- 
stalling a time-delay in the circuit re- 
‘ow he blows his whistle twice, 
with five seconds between blasts. END 
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PLUNGING HOOD LINE on the 
"34 Studebaker Commander, 
far left, is interrupted on the 
new President next to it by 
a fresh grille treatment. Tube- 
less tires are standard. 


Wilbur Shaw, the Indianapolis Speedway’ s boss, tries out 


Extra horses turn the sleek, 
economical ’55 Studey into a 
red-hot, rarin’-to-go road car. 


OMEHOW, it’s something that you 
would not expect from Studebaker. 

Advanced styling, yes. A fine automatic 
transmission, yes. Economy, yes—Stude- 
baker swept the field in the Mobilgas 
Economy Run this year. But horsepower 
—that’s a steed, as it were, of a different 
color. 

Yet conservative Studebaker has done 
it. For the moment, anyway, pending re- 
turns from the rest of the ‘55 cars, 
Studebaker’s new President has more 
power-for-weight than any other U.S. 
automobile except Chrysler's New York- 
er Deluxe. 

It's reflected in the performance, too. 


For 1954 the company’s top car, the 
Land Cruiser, required 866 feet to pull 
out around a car ahead of it doing a 
steady 50 miles an hour, pass and get 
back in the proper lane. The President 
will do the same job in 100 feet less. 


Light Weight Means Extra Punch 


As horsepowers go these days, the 
President's is fairly modest—175, It’s the 
relatively light car weight, in this big- 
gest of the new crop of Studebakers, that 
gives it the weight/horsepower advan- 
tage. At 3,219 pounds curb weight, the 
President is hundreds of pounds lighter 
than most cars of similar power. And, 
everyone knows, it’s the ratio of power 
to weight that separates the pistols from 
the peashooters when the light turns. 

That's not all that I found out about 
the company’s 1955 cars on a visit to 


President tops a gravel-surfaced hill still accelerating. The engine uses non-premium fuel. 
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A four-barrel carburetor supplies added sass. 


the sylvan proving ground on the out 
skirts of South Bend late Jast August. 
The Commander. or middle. line of 
Studebakers will jump its horsepower 
with a decrease in piston displacement. 
And the little Champion. the car that 
won the economy run hands down. will 
also be up in power with no apparent 
sacrifice of savings at the gas pump. 
The Studebaker story for 55 comes 
right off the engineers’ drafting boards 
and out of the laboratories. The story is 
engin 


An optional 8:1 compression head is available. 


The President. a line revived for the 
first time since World W Ml. 
course the centerpiece of the company’s 
show for the new year. It deserves the 
rank. Only two cars currently surpass it 
in horsepower per cubic inch of piston 
displacement—the two Chryslers and the 
Cadillac. It's the best of 
them. too. in low piston travel per mile. 
That means little engine wear. 

How the car shot up from 127 to 175 
horsepows 38 percent boost—without 
a new V-8 block and without raising the 


is of 
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NEW INSTRUMENT PANEL is surmounted by a 
padded, glareproof shell of 
only two cars (the othe ing 
lockup type of torque-converter transmission, 


compression ratio is one of the pieces 
of legerdemain surrounding the indus- 
try’s 1955 cars. 


Bore-and-Stroke Ratio Is Changed 


The engine has been just slightly over- 
square—the bore w an eighth of an 
inch greater than the stroke. For 1955 
the disparity between bore and stroke is 
greater—3 9/16 by 3% inches. 

That's part of the answer. It used to 
be a rule in designing engines that you 
could get a lot less wear—better mechan- 
ical efficiency—by increasing the bore 
and shortening the stroke, But you would 
get less power out of your fuel; your 
thermal efficiency suffered. 

The rule still holds good, but it has 
been modified. Today, with higher com- 


HEAVY CHROME MOLDING and the “President” 
designation on the side distinguish the new 
line of cars. Name was last used by the com- 
pany prior to our entry into World War II, 


pressions, better fuels and overhead 
valves, the engineers are gaining more 
than they lose by expanding the bore 
and shortening the stroke. 

There are contingent benefits in this 
In a typical long-stroke engine each p 
ton will cover 40-odd miles in its up- 
and-down cycle in the cylinder for every 
100 miles of highway travel. In a typical 
short-stroke engine—that in the Presi- 
dent, for instance—each piston will cover 
only 29 miles over the same distance. 

When the stroke is shortened, the in- 
coming air-gas charge and the outgoing 
burned gases have a good deal less ve- 
locity through the valve ports. That 
lengthens valve life and, incidentally, re- 
duces engine noise. 


[Continued on page 2. 


Model: President 4-door sedan. 
Engine: OHV V-8; 175 hp. at 4,500 


21; piston ‘dis- 
Pl piston travel (in 
feet per car mile at 20 m.p.h,), 1,569 with 
standard transmission; bot yand stroke, 3. 

by 3.25”; Ce ee ae 


pe ft, 
wutomatic drive optional; rear- 
axle ratio, gereig 3.92: 1 
11; radius of turning 


ing area: 195.3 sq. in. 


Springs: front, coil; rear, semi-elliptic. 
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FACTS ON ’'SS STUDEBAKER 


Outside dimensions: height, 60"; over- 

all length with bumpers and guards, 2064"; 
(0 7/16”; wheelbase, 5 ove 

hang, front 37%”, rear 48%’ 
56 11/16", rear 55 11/16". 

Inside dimensions: seat-cushion width, 
front 598”, rear 59”; leg room, front 42h", 
rear 41”; headroom, front 36”, rear 35”; seat 
height, front 13%",’ rear 12K"; vertica 
tance, steering wheel to seat cushion, 5%’ 
front-seat adjustment, horizontal 5%", ver 
tical 15/16”. 

Tire -10 by 15. 

Price: $2,710.83 with automatic transmis- 
sion, power brakes, power steering; taxes 
and freight extra. 


Six-Well Oil Rig Digs In 


fs On. drillers can sink six three-mile- 
fi) deep wells from this big rig without leav- 

)) ing its platform. Ordinary offshore rigs 
fl must be dismantled and toted by barge 
fF) to each new location, Aboard this giant 

Sulf of Mexico, the crew moves 
the crown block, or pulleys, at the top, 
changes over the pipe rack, slides the 
drive mechanism on the floor to a new 


| in the 


position and, 12 hours after finishing a 
well, is ready for anothe 


Table Model Is Hi-Fi 


A coLuMN of 16 tiny ver- 


new table-top hi-fi pho- 
nograph, diffuses the sound 
over a 180-degree pattern. 
This type of loudspeaker, new 
to table phonographs, is called 
“electrostatic.” 


Cartridge Fills Pen 


Tus new C/F fountain 
pen, made by Waterman, 
has been weaned from the 
ink bottle. To fill it, you 
merely insert a cartridge 
in its barrel. When it runs 
dry, change cartridges. 
A supply of eight comes 
with the pen. 


Tiny Cell—Big Job 


A peewee light- and heat- 
sensing cell of very great 
sensitivity, so small that 20 
of them are on the three- 
quarter-inch piece of glass 
above, has been developed 
by Eastman Kodak. It can 
be used to control switches 
and chemical processes. 
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Big Air Compressors 
Now Travel by Train 
Tue Navy now owns two 
mobile air compressors, ca- 
pable of supplying 5,000 cu. 
ft. of air per minute at a 
pressure of 125 pounds. Clark 
Bros, of Olean, N.Y., built 
them and installed them on 
a railroad car (right), in 
ich they promptly rode to 
the rescue when a shipyard’s 
regular compressors failes 


Most Ancient 
American Skull 
Is Rebuilt 

From fossil bone 
fragments found by 
an amateur archaeol- 
ogist near Midland, 
Tex., Dr. T, Dale 
Stewart (left) of the 
Smithsonian Insti 
tution has pieced to- 
gether a male skull 
that he says is 12,000 
to 20,000 years old— 
oldest yet found in the 
United States. 


Cabin Duplicates Space Flight 


Berone the U.S. Air Force attempts to 
fly beyond the earth’s atmosphere, it is go- 
ing to find out what it’s up against by 
“flights” in this sealed cabin at its School 
of Aviation Medicine. The cabin duplic: 
conditions of space travel. 
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New TV Set Lowers the Screen 


Low enough to fit under many a picture 
window, a new General Electrie TV model 
mounts its 21-inch screen near the floor— 
a natural viewing angle, the company points, 
out. The controls are above the screen, on 
an upslanting panel. 


/ (eae 
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FROM THE INVENTORS 


Plug-in Traffic Light to Time Itself. 
This clock-faced portable signal might 
help police regulate extra-heavy traffic on 
roads that don't need full-time control. It 
could be pl into any electric outlet 


Timed by its own clock, it could he set for 
any interval or synchronized with other 
lights. It would have only a single face for 
each direction; green and red bulbs would 
light up behind the glass clock lens, 


Molding to Keep Outlets Handy. A 

continuous electric outlet made in the 
form of decorative molding trim would let 
you plug in appliances where you ws 
them. This moldir 
tors, would be perforated along its fai 
Adapter plugs, made to fit the perforations, 
would take standard plugs. 


Please turn the page for more new ideas 


Knife to Wash as It Peels. With this 

paring knife connected to the kitchen 
tap, a cook could skin vegetables faster and 
better. Running water squirted through a 
hose and along the blade would wash off 
the loose peelings. The inventor says it will 
also hose down the smelly particles that 
usually make onion peeling a tearful job. 
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MORE. New Ideas from the Inventors 


Shoe to Float You on Air. If your feet 
object to being walked on, they might 
find comfort in this air-cushioned sole. It 
would absorb a lot of pounding and road 
shock without greatly increasing a shoe's 


weight or bulk. An air pocket inserted b 
tween the separated upper and lower sole 
sections would provide the cushioning effect. 


Roof Floats to Buoy Copters. Ordi- 
nary roofs have to be heavily-and ex- 
pensively—reinforced before they can be 
used as helicopter fields because the points 
where the wheels come to rest must support 


U.S. patents on thes 
3, Re Barbee, Sun 
Beach, Calif: . 
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4. Reed, Memphis, Fenn. 
Elsberg, NEC: 9. 


Clipped to the spokes of a steering wheel, 
this utility attachment would keep cigarettes, 
notepaper, coins and other items within easy 
reach, Natrow-mouthed troughs fitted into a 
transparent plastic retaining disk would hold 
the objects and keep them from being dis- 
lodged by normal steering movemen 


loads of several thousand pounds a square 
foot. This inventor says, however, that any 
roof sturdy enough to hold a tank of water 
would serve. He'd float landing platforms 
on the water to distribute the weight. 


5. F. Berman 
B. Meneses 


Monroe, Mich 


Electric Rack to Dry Towels. This 

bathroom fixture would end the nuisance 
of soggy towels even on the dampest days. 
It would also be handy for quick-drying 
small laundry. The rack would have an el 
tric heating clement and a fan built into 
one end, The fan would force warm air 
through the vented, hollow towel bars. 


Plier Vise to Gi Small Parts. 

Mechanics who have tried to hold small 
parts in one hand and work on them with 
the other should appreciate this simple 
clamp. It would turn almost any pair of 
or pincers into a small-parts vise. The 
yoke could be screw-fastened to a work 
surface or gripped in another vise. 


Escape Reel to Brake Itself. This 
portable fire escape would let its passen- 
down without the terrifying accel 
ordinary rope drop. As the coiled steel 


of a 
tape played out of the top of the descending 


1, the weight of the rider would increase 
the braking pressure enough to level off the 
rate of his fall. 
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Will Rubber Hubs 
Improve Your Ride? 


RUBBER SLEEVES, between spindle and tire rim, can be soft 
to indent with finger pressure. This is because load is dis 
around entire circumference, not just in limited areas. Calculations 
for the rubber hub were ed out by Dr. M. A. Miiller, the mathe- 
matician who developed formulas for the Heinkel jet bomber in 
1939. Sprung wheels now weigh about a fifth more than conven- 


to last as 


New cushioned disks for cars 
and motorcycles soften bumps, 
reduce spinning and skidding. 


By Harry Walton 


a slice of well-seasoned tree 
true up the ou . Mount a 
loon tire and roller be and 
ea fair facsimile of the modern 
till the wheel 
that some prehistoric genius invented 
5,000 years ago—a rigid disk. 

could be better? 

|, whit 


you 


h would help 
nt tire bounce, 
cut down on skidding, and almost elim- 
inate tire spin would certainly be better. 

A wheel reported to do all this, the 


What happens when a rubber wheel hits abump ++ 


usaEe 


AXLE LUNE 


NORMAL LOAD DISPLACEMENT 


tional ones, but use of light metal 
show no predictable limit to the life of the rubber, which is expected 
jong as the vehicle will. 


WEAD-ON SHOCK SHIFTS DISPLACEMENT BOTH 


alloys may cut this. Tests so far 


first major improvement since the an- 
cient Egyptians discovered spokes, has 
been invented by a German, Albrecht- 
Wolf Mantzel of Frankfurt. Instead of 
rigid spokes or a steel disk joining kub 
and rim, it has rubber rings or sleeves. 
wheel, the rim and tire do 
yays run concentric with the hub. 

They “run out”-turn e ntrically— 
whenever the car hits a road bump, the 
brakes are applied, or you step on the 
gas. This run-out keeps shock from get- 
ting to the hub, and gives a new kind of 
ride that may outmode every car on the 
road tod: 
Outlawed for racing. Last year Rolf 
Goetze, German automobile man- 
ufacturer and race-car enthusiast, put 
Mantzel’s wheels on a Porsche racer. 


AXLE Rist 


TIRE CLIMBS BUMP 


VERTICALLY AND ROTATIONWISE 


LIVE-RUBBER SECTION of new wheel translates 
first head-on shock of a road bump into rear- 
ward displacement of rim, instead of dziivering 
a volid a 


lam to the spring suspension. At the 
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peak of the bump, rubber absorbs part of the 
upward displacement of the axle. T 

that the conventional car springs isperse 
only a smaller and gentler axle movement. 


He won a Nurburgriag event with it, 
although the car was smaller and less 
powerful than some racing against it. 
European racing authorities promptly 
outlawed the wheel because it was not 
available to all drivers and its advan- 
tages made it unfair competition. 
But H. J. Rand. president of the Rand 
Development rporation. Cleveland, 
and a prominent inventor in his own 
right. had spotted it. He sent a Ford 
overseas to be fitted with the new wheels 
for testing. By May of this year the 
car had clocked 20.000 tough test miles, 
and Rand proceeded to acquire Amer- 
ican and other rights to the invention. 


What it does. An ordinary tire sup- 
ports the car—and absorbs shock—only 
on the small “footprint” in contact with 


the road, The rubber wheel. like the 
spokes of a bicycle, does so all around. 
Because the load is so distributed, the 
rubber rings or sleeves can be much 
softer than a absorb more 
shock, 

To prevent sidesway. a disk is bolted 
between the two halves of the wheel. 
The inner wheel surfaces touch the 
disk on sharp turns. preventing the rib- 
ber rings from yielding to side thrust. 

With rubber as a working spring in- 
side the wheel itself. unsprung weight 
is reduced to a minimum, Look at your 
own car and you'll see that the tire, rim. 
wheel, hub, spindle, steering knuckle 
and suspension arms all have to lift 
to every bump in the road before spring- 


tire—and 


TIRE STATIONARY RUBBER UNDER TORSION 


AS TIRE stARrS 
10 SPIN 


BUSBER UNTWiSTS 


HIGH-SPEED PICTURES reveal differences when 
wheel strikes plank at 25 m.p.h. 

Strobe shot at top shows that impact ener 

makes conventional wheel bound into air, The 

shot just above shows that the rubber hub and 

the tire between them absorb most of the im- 

pact energy, which is “paid back” without a 

tial amount of reoound. 


WHEEL RESISTS SPIN for rea 
son shown at left. Drivin 

torque is transmitted throug 

rubber, putting it under tor- 
sion (twisting stress). Should 
the tire break free of road 
surface and start to spin, this 
torsion in rubber is immedi- 
ately relieved. For a. split 
second the rubber transmits 
no driving torque. The spin, 
haying nothing to maintain 
it, ends almost before it be- 
gins. Tests made on icy and 
wet surfaces indicate that 
cushioned coupling adds an 
extra safety factor here, too. 
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monica TEST MOTORCYCLES differ only in use 
of rubber hubs, front and rear, in the one at 
left, and solid hubs in other. Rand Develop- 
ment Corp: ig working on military applications, 
No U.S. civilian makers have yet commit 

theenselves, ‘tough one. German ‘maker has 


SPRUNG WHEEL uses these parts, plus addition- 
al rim for tire. Rubber sleeves about Y- 
are bonded between inner and outer sections of 
the parts at left and right above. Center disk is 
bolted between outer shells, and rides free be- 
tween their flat inner surfaces with small clear- 
ance, Side loads, as in cornering, bring flat sur- 
faces against center disk, preventing sidesway. 
Center disk also acts as bumper on extreme 
shocks, bottoming against shaft housing. These 
are parts of erent Volkswagen wheel 
with integral brake dru 


ing starts to cushion it. In the rubber 
wheel, only the tire, rim and center disk 
are unsprung. 

Minor road shocks are ironed out by 
the rubber sleeves before they ever 
reach the hub. The result, according to 
Rand, is that a light car rides like a 
Cadillac, Add minor results: body rum- 
ble vanishes, and. the jolt of concrete 
road joints goes with it. 

With sprung wheels, medium-pressure 
balloon tires give the same soft ride 
as today’s low-pressure “marshmallows,” 
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while restoring some of the cornering 
ability we've lost to the big tires. You 
can get around curves with notably less 
squeal or sidesway. 

Keeps its foot down. Other advan- 
tages of the rubber wheel are also sur- 
prising. Road coupling is much better— 
the tire keeps its foot down on the high- 
way when an ordinary wheel would 
bounce. Brake chatter and the grab-slip- 
grab effect of braking on rough roads 
are largely eliminated. Braking pitch 
and deceleration shock are reduced, The 
rubber cushion between tire and brake 
drum softens every stop, while better 
road adhesion might make smaller brak- 
ing areas feasible. 

Another effect shows up on accelera- 
tion. It’s virtually impossible to spin a 
rubber wheel on dry pavement, Shaft 
torque loads the rubber rings, putting 
them in torsion or twisting stress. The 
instant the wheel slips on the road, the 
rubber torsion lets go, momentarily re- 
leasing driving torque from the rim. The 
spin has nothing to keep it going. 

Even on wet and icy surfaces, Rand 
tests show, this cushioned coupling goes 
far to bridge that fatal instant when 
rolling friction dissolves into sliding 
frict Rubber wheels start more sure- 
ly, skid much less than solid ones, 

When will we have them? Rubber- 
sprung wheels will be standard equip- 
ment on all models of new German 
BMW motorcycles. W. H. Nichols, Rand 
vice-president, reports that his firm is 
working on mil plications, 

Older cars could be fitted with the 
new wheels, but would not make the 
most of them. (No wheels are as yet 
available to the public.) The reason: a 
return to stiffer springing, harder tires 
and a lower steering ratio would be 
possible with sprung wheels, with im- 
proved roadability and cornering as a 
bonus. Therefore new cars, redesigned 
for them, seem the best deal. 

American wheel and automobile man- 
ufacturers are reportedly interested in 
the Rand nights. Some day your car 
may roll on rubber-sprung wheels. If it 
does, you'll like it. END 


likes Poised to Strike are seen above in a 
four-missile test battery at White Sands, 
N.M. First guided missiles to join in U.S. 

» intercept and destroy 

ene visibility 

weather and evasive tactics. The weapons, 
launched (right) by rocket boosters that 
drop away, are being mass-produced by 

Western Electric and Douglas Aircraft. 


Packaged Atomic Power is forecast by th 


power plant whose parts are transportable to remote 


plane or truck. The 
1 


00-kilowatt plant of this nature. 
Co. sent the model to the current World’s 


my has already asked for bids to build a 
n Machine & Foundry 
‘air in Sao Paulo, Bra: 


Ame 


fhe 
i. 


model of a small nuclear- 


Californians Concoct 
Colorful Custom Cars 


This Was a Model T 


UTTING 247 horsepower in a Model 

T makes a zesty vehicle, When Leroy 
Rayner of Compton, Cali 
throttle of his hotted-up * 
gine, the Model A Ford cl 
scoots out from under the anc’ 
T body. Hydraulic brakes and tubular 
shocks help in the survival department, 
and radio speakers front and rear add 
cool touch. Rayner can’t s 
wary at stop-light brushes; engine is so 
big that the car runs without a hood, 


This Was a Studebaker 


THOUGH you might think that a hard- 
top Stude is finished enough to ap- 
pear in public 


alifornia architect Alfred 
Riggs didn’t agree. With an assist from 
his wife, he spent 2,800 work-hours and 
500 in turning out one of the plushiest 
cars imaginable. The body was dropped 
three inches, lengthened four, and cov- 
ered with 67 coats of fluorescent lacquer. 
In photos at left, note color in engine 
compartment; special plastic e; 
grille; polarized, d 
and elegant, tissue-thin leather up- 
holstery. At right, note the gold-plated 
tools arrayed at one side of the padded, 
leather-lined luggage compartment, and 
the don’t-trip-over-it look achieved by 
lowering and lengthening the body. 
Riggs didn’t skimp on the machinery. 
The bored-out mill runs at 10-1 compres- 
sion and has special headers, a four- 
barrel carb and roller tappets. Electric 
latches release hood, deck and doors. 


Pyar 
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Vy 
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Stroller Unfolds from Suitcase to Give Tired Tot a Lift 


visit to the 
II suitcase, 
and roll 


Iv youne legs give out on 
z00, you just open up this s 
fold down the wheels and handle, 
your tired little tourist the rest 


Carrier Gets Giant Tether 


Tur largest chain ever used by the Navy 
will weigh anchors aboard the giant air- 
craft carrier USS Forrestal. Links like this 
one weighing 360 pounds give the chain a 
breaking strength of 2% million pounds. The 
4%einch chain link held by the workman is 
used on small landing craft. 
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home. 


Power Adds Zip to Surfboarding 

Wuew Dick McGinley and Alan Rosen- 
dahl hanker for a little Florida surf hopping, 
they're never beached for lack of a tow. 
They scoot off to sea on motorized surf- 
boards. Above, they race one another to get 
rim for the annual motorboat race from 
Miami to Palm Beach and back. 


Great Red Spot of Jupiter, mystery to science, peers like 
portrait of biggest planet by Wilson D, Hole, amateur astronomer and 
commercial color expert ‘of Pasadena, Calif. Basi 


n eye from 


it on black-and 
white photo taken with 200-inch Mt. Palomar telescope, he added ac 
curate hues. Astronomers say his rendition excels direct color photos 


Air-Propelled Sled serves sports and commercial fishermen of Lake 
ior’s Apostle Islands area. This 16-footer, called newest 
est of its kind, skims ice (below) or open water. It ha 
aircraft 
over a ton of fish or nets for a commercial fishery 


ine, steers with an air rudder and carr 
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How a Windshield 


Wiper Works 


TO MANIFOLO 


PAD ON 
PaDoUe 


HERE’S WHY your wiper mo- 
tor always stops blades out 
of your line of vision. Suc- 
tion cup in motor does it. 
Closing valve links mani 
fold to cup. When paddle 
hits cup, suction holds it. 


Flipping those blades back and.forth is a pushover 
for this clever, hard-won 


MAIN PARTS of wiper motor are 
a thick leather paddle and a 
half-cylindrical housing in 
which the paddle swings like a 
pendulum. Shaft turns with it. 
Wiper blade, or linkage for 
twin blades, fits on shaft end. 
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une To 
MANIFOLO 


BLOCK ON TOP OF HOUSING 
has three ports on one side 
and a hose connection at one 
end. Center port leads to hose 
connection and line to engine's 
intake manifold. Other ports 
lead to two sides of paddle. 


ig little motor that’s 


—“ 


Saxon im “on 
position 


WIPER KNOB is connected with 
valve that sets up routes for 
air at normal and semivacuum 
pressures. In “on” position, line 
from center port to manifold 
is open and air is drawn in 
through this port. 


osciLatine 


featmen PADOUE 


BY BRIDGING THE CENTER PORT 


alternately with the ports o 


first e side of the p: 
then the other. Air 
the unbridged port ki 
paddle through its are. 


her side, pressure is reduce 


idle, 


MANIFOLD-UNE 
COUPuNG 


ain Row 


VALVE, which bridges two of 
three ports and 
third, is shu 


back 
forth by a kicker plate. Kicker 
must be tripped quickly at the 
end of each paddle stroke, to 
reverse unbalance of air. 


ED by a spring 
loaded gaged by pad- 
dle-shaft end during latter part 
of each stroke. Shaft turns disk 
past its center point of spring 
producing toggle ac- 
jenry B. Comstock. 
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Hollywood Planets Wage 


By Andrew R. Boone 
PHOTOS BY ED ESTABROOK 


N A Hollywood sound stage, futuris- 
tic warplanes rode meteors’ tails to 
attack a faraway planet. A red-hot flying 
saucer streaked through the earth's 


rY 


METEORS CRASH upon 
Tunas gives flery explo 


laster reinforced with jute, and trail streaks 


of 
of Bre. Magnesium, chlorate of potash and thin 
blefuls of gasoline provide the fireworks. 
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atmosphere at a velocity of 72,000 miles 
a minute. 

They were staging a space war, be- 
tween the people of the imaginary planet 
Metaluna and Zahgon. Movie-goers will 
see it this winter in the film This Island 
Earth, based on Raymond F. Jones’ novel 
of the same name. 

How do you visualize interplanetary 
warfare? That's where Stanley Horsley, 
-effects director for Universal- 
International, and his experts came in. 
For the answers they consulted Mt. Wil- 
films 


le of aluminum, the movie's 18- 
pound flying saucer sailed past a back- 
ground of 1,000 stars, patterned after a 
color photo. As the saucer approached 
Earth, lamps bathed it in red light to 
make it look red-hot from air friction. 


Metaluna and Zahgon Fight It Out 


A set resembling a cratered battlefield 
depicted the surface of Metaluna. Its 
inhabit in th ience-fiction fantasy, 
s from Zahgon 
by ionizing an atmospheric layer with 
atomic ener} Red and green lights, 
flashed on a 22-by-115-foot background 
screen, simulated the aurora-like barrier. 
The script has fighter planes ride behind 
meteors to penetrate it, while a red ray, 
wielded by the defenders, destroys both 
meteors and planes. On the movie stage, 
models of meteors and fighters slid down 
blackened piano wires and blew up, 
when trip wires set off tiny explosive 
charges within them, Multiple exposures 
brought together the saucer, fighters and 
red ray. 

Staging special effects with minictures 
is painstaking, costly business. Shooting 
the scenes took 26 days; matching bits 
of action on the frames, 15 weeks, The 
make-believe in this 16-minute bit of 
the film cost $100,000 to produce. 


Plane and saucer models fight 
interplanetary battles to film 
this new science-fiction thriller. 


SAUCER FLIES 
Northern Hemi 


CAMERA ON DOLLY sees Earth 
ir N " 


CAREFUL, MEASUREMENTS precede scene of plane 
ck on fly aucer, to keep all in scale. 


black curtain. 


atmospheric halo 


Gus Goes Dowsing for Water 


By Martin Bunn 


US'S sleepy eyes focused on the 
bedside clock as his hand reached 
out to silence the telephone, It was 

five o'clock in the morning. 

“Is this Mr, Wilson?” an eager voice in- 
quired over the phone. “I'm Barney Over- 
holtz. The crankcase of my car is full of 
water, and I've got to deliver my news- 
papers.” 

Gus was of a mind to hang up and go 
back to sleep. Then a mental picture 
came to the Model Garageman of Bar- 
ney’s thin young features, and he didn’t 
have the heart to do it, Barney was 17 
and as freckle-spattered as a brook trout. 
He had the trustful brown eyes of a 
cocker spaniel. 

“Hold your hor: 
“Tl be right over. 

At Bamey’s house, Gus checked the 
oil stick of the kid’s 1941 Ford. Then he 
did the only thing possible at the mo- 
ment—for Gus. He loaded Barney's pa- 
pers in \d started deliver- 
ing them over Barney's rural route. Folks 
who were up this early were startled at 
the strange dawn vision of the burly 
owner of the Model Garage. Gus was 
flipping papers onto the porches, with 
Barney grinning at the wheel. 


kid,” Gus told him. 


Gus Takes a Car Case History 


“Now about this car of yours,” Gus 
said, “You've had it about a month, 
haven't you? Have you ever let it run 
out of water and get hot? It's not been 
cold enough to freeze and crack the 
block.” 

“It's never been hot,” Barney assured 
Gus. 

“In that case,” Gus declared, “since you 
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bought it over in the city, you should con- 
tact your dealer there. He should fix it.” 

“Gosh!” Barney exclaimed. “Do you 
think he would?” 

At that moment Gus was inclined to 
think that he wouldn’t. Most used-car 
dealers in the city were honest, but it was 
an old trick of unscrupulous dealers to 
put a temporary repair on a ‘ked 
block, and foist the car off on some un- 
suspecting character like this kid, The 
car would run all right for a few days, 
but then the crack would open up and 
fill the crankcase with water. 

“T'l have to have it fixed right awa 
Barney said, his eyes anxious, “or Mr. 
Thompson will take away my paper 
route.” 


A Ribbing for the Model Garageman 


As soon as the newspapers were de- 


livered Gus took Barney home and towed 
the 


Jogged Ford into the Model 
age. He got a quick breakfast at the 
fé, where Officer Corcoran kidded him. 
“My paper was late this morning. Gus,” 
Corcoran declared, “It had greasy finger- 
prints all over it. The next time this 
occurs I'll have to report you to Mr. 
Thompson.” 

“If it occurs again,” Gus chuckled, 
“I'll be going to bed at dusk. so I can 
get up at five. Barney jangles a mean 
telephone.” 

Back the garage. Gus put in a 
long-distance call to Stevens and Bartlett, 
the used-car dealers where Barney had 
bought the car. Their attitude in the mat- 
ter was about what Gus had expected. 

“The car was all right when the kid 
took it out.” Stevens told Gus. “We 
couldn't be expected to repair a water 
leak on an old car like this, after it’s been 


A freckle-faced youngster had put his faith in the Model 
Garageman. And somehow, Gus had to trace the leak that, 
drop after mysterious drop, was eroding the kid’s hope. 


ODEL GARAGE 


ir 
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driven 30 idagies ‘on a paper route. Kids do 
things to cars, you know.” 

“I know,” Gus said wearily, 
do some dealers.” 

Gus hung up, wondering about what 
kind of an outfit Stevens and Bartlett 
were. He began working on the car. He 
drained water and oil, pulled the heads, 
began scraping carbon, inspecting gas- 
kets for imperfections, block faces and 
valve ports for cracks, Stan Hicks, Gus's 
helper, strolled from the grease rack, 
grinned widely at Gus, 

“You always were a sucker for kids, 
Gus,” he said. 

“It isn't that,” Gus 
protested. “ just 
curious to see if this 
used-car outfit is try- 
ing to gyp Barney 
Overholtz.” 

The carbon on 
heads and block 
faces was dry, indi- 
cating rings in good 
shape. There were 
no signs of water 
having been in the 
cylinders. There were no cracks, even at 
n valve ports 
and cylinders, Gus was puzzled. There 
had to be a crack some place. It must be 
inside the valve compartment. 


“and so 


Cylinder Walls Are Undistorted 


A crack in a cylinder water jacket, 
inside the valve com Gus told 
himself, seldom occurs unless 
been badly frozen, He ran his i 
micrometer around in the cylinders. Its 
reading showed that the car had been 
rebored to 60 thousandths oversize. yet 
there was no distortion of cylinder walls, 
such as would have been the case if the 

car had been badly frozen. Really, ex- 
cept for the mysterious crack, the old 
heap was in exceptional shape. 

Gus pulled the generator and then the 
manifold, which on a Ford V-8 also acts 
as the valve-compartment cover. At once 
he saw water mixed with oil. This meant 
nothing, since water would have been 
pumped up here from the crankcase 
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“Looks like that for turn has been = 
giving Eda little trouble agai 


with the lubricating oil. It would be al- 
most impossible, Gus knew, to locate a 
crack in here visually, without pulling 
valves, springs and guides, and clean- 
ing the compartment with steam. Gus 
cleaned it the best he could, using a sol- 
vent spray and blowing out with com- 
pressed air. He could find no cracks, and 
being certain that there were none in the 
compression chambers, he replaced the 
engine head and filled the radiator with 
water. 

Gus peered about in the valve com- 
partment, seeing no water flow. Maybe 

the crack was way 

at the bottom of the 
block. This hardly 
seemed likely, but 
could not be over- 
looked. Gus pulled 
the pan, lay under 
the motor, looking 
up. He was there for 
perhaps five min- 

utes, before he saw a 

single drop of water 

drip from the front 

throw of the crank- 
in the down position. 
noment the phone rang. 
ice said over the 
and, Wilson, that the 
guarantee on young Overholtz’ 
expired. Still, we'd like to know 
s wrong with a 
t the moment,” Gus said, “water is 
leaking out of the crankshaft 

“Out of the crankshaft!” Stevens. re. 
peated. “Never heard of such a thing,” 

“Neither have 1,” Gus told him as he 
hung up. 

Getting under the car again, Gus 
found, by turning the crankshaft, that 
the water was very slowly issuing from 
the timing-gear case, If there was a crack 
up there, behind the timing gears, G 
told himself, they might as well junk this 
motor. He crawled out, backed to the 
bench and lit his pipe. 

There was something queer here, Gus 
thought. A crack caused by a freeze-up, 
ina car that had been rebored to 60 thou- 

[Continued on 250) 


How to be a 


Do | Yourself Santa Claus 


Your workshop can make this Christmas the 
Christmas. Here are toys of a kind and 
quality few people can buy. Here are deco- 
rations to make your house the envy of the 
neighborhood. And here's how to make them 
—15 pages of plans, patterns and details. 


Tiny Refrigerator Toy Power Saw 
Page 187 Page 179 


Pint-Size Lathe Miniature Range 
Page 184 Page 182 


Here’s a new way to trim a 


% hristmas 
Window 


It’s easy to make your display 
a unique one this year by using 
these patterns to cut plastic. 


‘OUR Christmas this year can be 

Y white whether it snows or not. All 

you need is a white foam plastic 
that makes beautiful window deco 
tions, 

Even if all your 10 fingers are thumbs 
when it comes to carving, you can wow 
the neighbors with this stuff, called Sty 
rofoam. Five special designs—the kind 
you won't find duplicated in the stores— 


CHRISTMAS TREE for table or 
mantel decoration shows 
easy way to get three-di- 
mensional effect by rolling 
thin sheet into cones. Tubes, 
boxes are made in same way. 
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Your window can look like this for Christmas. 


have been worked into patterns for you 
to follow. Two (on the following pages) 
are reproduced full size. You don’t have 
le them up. Just lay the magazine 
and ordinary carbon paper over 
the plastic, then trace the outline with a 
hard pencil. These designs were created 
for Porutar Science Monraty by Wil- 
liam Becker of Terre Haute, Ind 

The material itself is wonderfully 
to work with, Frosty white and ami 
ingly light, Styrofoam comes in all sizes 


CANDELABRA looks 
complicated, is actu- 
ally just a’ combina- 
tion of different thick- 
nesses of flat carvings 
—1" candles, 42" 
for reindeer, a’ thin 
sheet for the grace- 
fully curling leaves— 
all ‘simply glued and 
mounted on 1” base. 
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THESE ARE 


from thin sheets to thick slabs. You can cut it with 
anything that has an edge—knife, coping saw, jigsaw 
or carving tool, Household cement glues it and rub- 
ber-base paint colors it. To smooth edges and shape 
contours, you just rub with a block of the same plastic. 
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FULL-SIZE PATTERNS 


ently into the plastic 
Jes can be made with heated tin cans and 


fect ci 
pan lids 

Styrofoam is available at many flower, hobby and 
novelty shops, or from the manufacturer, Dow Chem- 
ical Co., Midland, Mich END 


Build your young craftsman a 


“fey Power Sau 


Underpowered for safety, this 
tool can rival Dad’s 
at handling light stock. 


By Herb Pfister 


= the size of your basement table 

w, but capable of performing 
ev i well on light materials, this 
toy table saw will make a knockout gift 
to present to your son (age 10 or older) 


on Christmas morning. The 4” blade, 
powered by a safely weak 1/20-hp. 
motor, won't kick work back at him, But, 
with light feed and tender guidance, it 
will cut through softwood up to #” thick. 
A simple lowering mechanism enables 
the blade to be adjusted to any height 
for cutting dadoes. 

What you will need. Begin by pur- 
chasing a pair of ball-bearing pillow 
blocks and a short length of %” shaft, 
shouldered to 4” and threaded on one 
JOIN HARDBOARD SIDES with wood corner mold- end. Also a fine-tooth 4” blade, a 2h’ 
ing and corner cleats to make saw body. Open handwheel and a ries pulle 


anel es access to raising mechanism and + t 
Parmits casy cleaning of accumulated sawdust. and V belt, The motor shown is a GE 


SAW-BLADE HEIGHT AD- Wi avons 
SUSTMENT is shown re- 

moved but in relative 
position. Collar on long 
4%” bolt bears against 
inside of hardboard 
anel when raising 
Blade; handwheel bears 
against outside when 
lowering it. Maple block 
is threaded just like 
metal by running well- 
oiled tap in  tap-size 
hole. Aluminum angle 
keeps sawdust from get- 
ting behind hinges. 


Sy) SHAFT THREADED 
"3-20 ON ONE END 7 


AWM, STRIPS 4 


4. gounphitan—>*p. 
Woon sertws 


re “oes 


SET UP FOR TEST RUN. panel is removed 
to show mechanism installed. As handwheel is 
turned to the right, threads on the bolt pull 
maple block back, and the aluminum arms low- 

aring support. Weight of motor on the 
hinged base keeps the %” V belt taut. 


0-hp. job, wound for counterclock- 
wise rotation. 

Assemble the body and ch it to the 
base with 14” wood screws driven up 
into the corner cleats. Assemble and in- 
stall the saw bearings and raising mech- 
anism and mount the blade on the shaft 
so that you can locate the opening in the 

aw table. Cut a piece of %” plywood to 
size, cut an opening in it for the bearings 
and blade, and screw it to the top of the 


body, Cover the plywood with k” tem- 
pered hardwood, leaving a ¥” space be- 
tween the two pieces to form a groove 
for the miter-head bar. Cut an opening 
in the hardboard around the blade and 
make a hardboard insert plate to fit it. 

Supporting the motor. Screw a strip 
of %” plywood across the back end of the 
base to support the motor. Add a short 
length of plywood to the underside of 
the strip where it overhangs the base to 
keep the motor’s weight from tipping 
the saw, Bolt the motor to a 6”-square 
piece of plywood and hinge it to the 
support strip. Mount a 1” pulley on the 
motor using a bushing to make the ” 
bore fit the light 5/16” shaft. Run the 
wires through a toggle switch mounted 
on the side of the saw. 

The fence, miter head and blade guard 
are made from pine. Cut the guard to 
shape, rout X” grooves on each side using 
a fence clamped to the drill-press table 
to rout in straight lines, and clear out the 
center by making successive passes over 
your saw blade ‘until the groove for the 
blade is about %” wide. Slot the end with 
one saw cut to fit over the splitter. Shape 
the splitter from 1/16” aluminum and 
screw it to a wood base fastened to the 
underside of the table in line with the 
blade. 

Making the fence. Use a piece of 
straight-grained pine for the fence and 
fasten the T head to it with screws and 
glue. It is locked in place by means of a 
small block of hardwood screwed to the 
outer end An Allen-head screw, 
threaded into the fence end, draws the 
hardwood block tightly against the 
table's edge. 

Shape the miter head from one piece 
of 1%” pine and fasten it to a %”-by-#2” 
hardwood strip with one flathead screw 
which acts as a pivot. Clamp the strip in 
a drill-press vise and rout the curved slot 
for the locking screw by turning the 
head on its pivot while the router cuts. 

Finish the saw with machine-gray 
enamel and paint table top silver, END 


The O-eres Y belts wad pat 
Frank Tracy, ne. 

+ 1/20 hp, counterclockw 
Surplus Trading, Ineo, 882 Canal St, NYC. 


PLYWOOD TABLE is fastened to the bod) 
countersunk screws driven into top ends of cor- 
ner cleats. Center is cut away to clear the blade 
and top of bearings. Groove (arrow) provides 
clearance for the V belt. 


bee ~ 


SMOOTH manerone: TABLE yr covers rough 
grain of plywood. Screw narrow strip along 
edge first, then use miter-head bar to set spac- 
ing and form wellfiting, groove, Insert plate 
drops in opening around bi 


FENCE, GUARD AND MITER HEAD are shaped 
from clear pine. Slight taper (arrow) on end of 


fence permits the hardwood block to be drawn 
tightly against the edge of the table when Al- 
len-head screw is hand-tightened. 
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Warm a little girl’s heart with this 


—/\Vinature Range PPR 


SPACE FOR TOY POTS AND PANS 
hinged doors on 


ach side. Ov 

window for ke 

1 pies. Drawer beneath the oven holds 
y kitchen equip 


plastic 
other t 


PUSH BUTTONS GALORE control dummy burner 
elements. The elements shown are coiled wire 
soldered to brass strips, but added realism 
could be obtained by making the elements out 
of clear plastic and then lighting them indi- 
vidually with red flashlight bulbs. 
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Make-believe mud pies become 
almost real in this beautiful 
range that’s just like Mom’s. 


By Lloyd M. Frazier 


NY little girl is at hom 

a toy one, that is. This scaled-down 

model will bring squeals of delight 

on Christmas morning and is no more 

difficult than building a wooden box 
and rounding the corners. 

Edge-glue two pieces of %” pine for 
the backpiece and shape the upper right- 
hand corner to match the hood, Make 
the top, sides and bottom from ¥” pin 
glued and ed, and attach to the back, 
using butt joints in all, 

Use 4” plywood for the partitions and 
side shelves and 4” pine for the shelf 
that supports the oven door. Cut all 
doors from %” pine and fasten them in 
position on plywood. Then jack-plane a 
taper from top to bottom on all four 
pieces at once so they'll match. Cut out 
the oven-door window and groove the 
opening to receive a piece of heavy ce 
luloid. 

Hinging the doors. Use 1” brass 
hinges for the side doors and make offset 
hinges for the oven door by soldering 
extensions cut from 1/32" brass to a pair 
of 1” hinges 

Staple a short length of key chain to 
hold the oven door when open. Make 
the pan drawer from i” plywood and 
fasten to the planed drawer front. Attach 
a %” aluminum tab to the bottom for a 
drawer pull. 

Hood and trim. Nail strips of alumi- 
num counter molding to the tops of the 
doors for door pulls. Shape the hood 
from 1” pine, bore the clock opening, 


vith a range. 


Wrelgeraly 


<1 trim the under edge with 3/16”-by- 
aluminum strip. 

File a flat piece of 3/16” aluminum 
to shape for the control panel and drill 
holes for the 30 control buttons and indi. 
cator lights. Insert short pieces of 
brass rod for the buttons, making four 
longer to act as nails to fasten the panel 
on. Press four 3/16”-di r disks 
of red plastic into the indicator-light 
holes. 

Turning the dials. Turn the timer 
and oven dials from aluminum rod 
and scribe marks around their edges. 


x” 


ene 


Turn their two indicator lights frora 
5/16” aluminum rod and press red plas- 
tic into their recessed fa 
Turn the clock and burner rings from 
aluminum rod and coil &” copper wire 
for the burners. Draw the clock face 
with India ink on colored cardboard. 
Bend X” welding rod into a square 
frame for the oven shelf and_ solder 
3 wires into holes drilled in the 
h the outside with white gloss 
de black. Paint the 
ith the tiny housekee) 
END 


les. 


i 
enamel and the 
hood to blend 
ers kitchen color scheme. 
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Delight your boy 


with this workable 


Pint-Size Lathe 


BLOCK SLIDES 
BETWEEN BEOWAYS "SWING NUT 


Made for standard lathe parts, 
this mighty midget swings a 
turning neatly for beginners. 


yo can start your boy on his way 
to many happy years of craftsman- 
ship with this half-size reproduction of 
the king of power tools—a lathe. Made 
from parts you can pick up at almost any 
hardware store, it really works. With it, 
he can turn out wood parts for models, 
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auyed 


— Sy NUT SeTIN 
OOD BLOCK. 


a lamp for Mom, or even shape brass. 
On a %”-plywood base about 12” wide 
by 22” long, screw two blocks in line 
with each other. Bridge these with pine 
strips and screw on two 21” strips of 
X"-by-1” aluminum for the lathe bed. 
ssembling the headstock. Make the 
headstock-bearing support from pine, 
with two strips to straddle the bed. 
Mount two split-bearing pillow blocks on 
the base so that the shaft center is %” 
behind the center of the lathe bed and 


24” above it, providing a swing of 5”. 
Sut the large steps off two four-step 
cone pulleys (0 series, for %” V belt) to 
reduce them to toy-lathe size. Mount one 
pulley between the bearings with two 
%” collars on both sides of the front be: 
ing, Mount a 1/20-hp. motor on a 6” 
square of plywood and hinge it to the 
base so that its weight keeps the belt 
taut. 

Cut two pieces of %” pine for the sides 
of the belt guard and three pieces for the 


CAN’T TELL IT from the real 
thee ort that it's just 
right for half-size craftsmen, 
Gray-enameled wood, care- 
fully smoothed, has look of 
real metal. Lathe turns wood 
up to 5” in diameter, 


LATHE is built up of pine, and aluminum 
strips. Screws through plywood base hold end 
blocks, beveled on three sides, in place. Strips 
are screwed down from above. Place aluminum 
strips so that 3/16” overhangs on inside edges, 
leaving 1/16” overhanging on outer edges. 


oa 


HEADSTOCK is secured on bed by two pine strips 
on its underside that straddle the rear bedway, 
and a single long screw driven into the base 
block. Three screws, countersunk and filed 
flush, hold each aluminum strip in place. 
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ieces 
‘end of headstock-bear- 
bearings is ¥%4” be- 
jind center of bed, eliminating excessive tool- 
rest overhang when turning large 


BELT GUARD is glued-up sandwich of five 
Dine hinged to back 
1g support. Centerline of 


Bolt through tailstock base 
lamps block against unde erhang 
aluminum strips. Lathe accessories shown 
wind are: %4" tailstock chuck (left), tail- 
cone center, headstock spur center, 44” 
ck chuck and 3%” faceplate. 


TOOL-REST LOCKING ARRANGEMENT is same as 
for tailstock. Bolt is tightened in nut embedded 
in bottom of block cut to slide between wood 
bed strips. Note short pieces of dowel glue 
baseboard to keep accessories right at hane 
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center. Glue all five together and sand 
them smooth. 

Aligning the tailstock. Cut a 24”-by- 
4%” piece of 1X” pine for the tailstock 
and screw it temporarily on a T-shaped 
base to slide between the bedways. Slide 
it up to a cone center on the headstock, 
mark the mating center on the tailstock 
block, and drill a 5/16” hole through the 
block. Run 3 tap through the hole 
as far as it will go, then finish the thread 
by filing notches on 4” Thredrod and 
twisting it through the hole. 

Cut the rod to 8” and shoulder one 
end to %” for a 2%” handwheel. Remove 
the block, carve it to the shape shown, 
sand it smooth, and remount it with glue 
to keep the screws from slipping under 
headstock pressure. 
ut a small block of pine to slide be- 
tween the wood bedways, drill a 4” hole 
in line with the hole in the tailstock base 
and press a ” nut into the bottom for 
the tailstock-locking bolt. 

Making the tool rest. Glue a Us’- 
square of %” pine to a 1%’-by-5%” strip 
to form the tool-rest base. Rout a 1” slot 
along its center and drill a ¥” hole for 
the tool-rest support. Make a block 
nilar to the tailstock-locking block for 
the tool-rest locking bolt. Screw a 4” 
strip of ¥-by-%” aluminum to the 
beveled end of a short piece of %” alumi- 
num rod to make the tool rest. A 
wing bolt tapped in the wood locks the 
tool rest to any height or angle. 

Finishing. Shellac the plywood base 
to resemble a bench top and finish the 
wood parts of the lathe with machine. 

ay enamel or lacquer. Screw rubber- 
head screws under the base for scratch- 
free operation on the kitchen table. 

Slight alterations must be made in 
several accessories to adapt them to the 
lathe. The 4” tailstock chuck will most 
likely have ¥”-20 threads in its shank. 
Drive a 4”-13 tap into the bore to make 
it fit the 4#’-13 Thredrod. The tailstock 
spur center is bored %” for use on the 
Shopsmith headstock. Drill a 4” hole 
through a short length of ¥” brass rod 
to make a bushing to adapt it to the #” 
Thredrod tailstock. END 


PLENTY OF ROOM FOR PLAY. Two 
vegetable drawers, a freezer 
compartment and meat drawer 
beneath it provide storage space 
for make-believe perishables. 
The shelves are made out of 
welding rods, but wire clothes 


hangers would just as well. 
x itself is made of we 


Complete with freezer unit and 
removable food trays, here’s a 
fine companion for toy range. 


A 10X refrigerator is a necessity in a 
little girl's kiddie kitchen, and one 
as handsome as this scaled-down model 
is hard to find at a price that fits the 
toy budget. 

Make the sides, top and bottom from 
1” pine, fit them together for a trial 
assembly, then separate them and cut 
the rabbets along the back edges for the 


Your little girl will love this 


“fi Refrigerator 


X” hardboard back. Fold a sheet of 
heavy paper down its center and draw 
half the outline of the refrigerator body 
on it. Then cut out the shape and use it 
as a template for shaping the body and 
the door. 

Shape the door and lower front cover 
from one piece of 1%” pine, Cut the 
raised panel from ”-thick pine, bevel 
the edges and glue it on the face of the 
door. Then plane it to a feather edge at 
the top. Sand smooth and cut off the 
lower part to make the lower front 
cover. Hinge the door to the body with 
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24” butt hinges and glue the lower cover 
in place directly beneath it. Screw a 
friction cupboard catch to the inside 
of the door to hold it shut. 

Cut the door handle and its base 
from aluminum and drill holes in both 
parts for the mounting screws. Tap the 
holes in the handle and drill the base 
holes for clearance. Insert the screws 
through matching holes in the door, 
through the holes in the base and thread 
them into the tapped holes in the handle 
to assemble and mount it at one time. 
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Make the freezer compartment by 
nailing a ¥” pine shelf inside the box 
and hinging the freezer door to it. Trim 
on this door can be extruded aluminum 
beading painted silver. 

cate the food shelves by bend- 
ing 4” welding rod into two rectangular 
frames and inserting 3/32” rods in holes 
drilled in the front and back edges. A 
piece of X” plastic makes a durable shelf 
over the vegetable drawers. Paint the re- 
frigerator inside and out with white en- 
ame and add a name plate. 


2. Clamp Grips Quickly. 
You can set this C clamp 
in a second without screw- 
ing it all the way in and 
out each time. The outer 
barrel is slid up against 
the work, locked, then the 
inner stem is screwed up 
tight, quarter turn of 
the barrel releases it in- 
stantly 


3. Drill Bit Saws Holes. 
ings in walls or internal d in wood 
is easy with this ¥”-drill bit. Sharp spiral 
teeth let it both drill straight and saw 
direction. It cuts wood, 
Is up to 1” thick. 


utting open- 


ign 


sideways in 
and other materi 


any 


1. Baby Chain Saws Go Anywhere. Light 
enough to wield with one hand, the electric 
saw at left weighs only 7% Ib. yet will fell 
a 14” tree. The saw below weighs only 20 
Ib. with self-contained gasoline engine and 
will cut timber up to 3’ thick. 


4. Small Wheels Make Big Grinder. You 
can stack up to five of these flexible 
grinding wheels on a single shaft, covering 
broad work areas quickly. The wheels, 
each 1” wide, come with different-length 
shafts depending on the number combined. 


Further information on the tools shown on this page can be 


obtained ‘Exchange 
ich Morors 
2. Techno 
1908 E. 66th ‘Sty Cleveland, OMe: 2, Benrich 
Tor 64, Central Sia 2h 
Merit Products, Une, 4022 Cait. 
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Colonial Cupboard 
Is Easy to Build 


Got a knotty storage problem? This slim knotty-pine 
locker will lick it—and dress up your hallway, too. 


By Karl Greif 


F YOU have an Early-American-type 

home and are stumped for storage 
space. this shallow colonial cupboard 
should be right down your alley—hallway, 
that is, It’s as frugal as Old Mother Hub- 
bard in saving valuable floor space. Yet it 
has a surprising amount of shelf area. 

Naturally, your cupboard must be 
adapted to the space at hand. But wheth- 
er it does a three-way stretch or shrinks 
to the proportions of a totem pole, the 
construction remains the same. 

Sides. The two side members are 
ripped, out first. They should extend 
from floor to ceiling. A curved section is 
removed from the forward edge of one 
side if the cupboard is to butt against 
an angle in the wall, or from both sides 
if it is to stand free. 

Shelve: ke the shelves next, and 
glue and nail them between the sides. 
With the exception of the open shelf, 
their forward edges are recessed X” from 
the front of the cupboard. This will pro- 
vide a flush fit for the doors. 

The open shelf should project an inch 
beyond the face of the cupboard. It also 
has small extensions at the front, to lap 
the cupboard sides. 

Front and back. Three cross members 
frame the doors. The top of the kick- 
board butts against the facing edge of 
the bottom shelf, and the intermediate 
crosspiece bears against the bottom of 
the projecting shelf. The top member 
may be extended to the ceiling or, as 
shown in the detail drawing, it can be 
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projected just high enough to support 
the vertical, scalloped strips that orna- 
ment the cupboard top. In that case, an- 
other supporting piece must be nailed 
between the cupboard sides at the top. 
Both the top and intermediate cross 
members have cutouts at their centers to 
receive door-separating uprights, 


SIDES, SHELVES, FACING AND DOOR FRAMES 
for the are all cut from %” stock. 
‘Tras kastty paso le best, but wellseesoned and 
less expensive common pine will do. 


70 Suit ROOM HERAT: 


Random-width strips form the back of 
the open cupboard section. Plane their 
butting edges to form shallow V grooves, 
and glue and nail the strips between the 
shelves above and below them. 

Doors. The doors are of simple frame- 
and-panel design, Cut grooves on the 
side edges of the butted frame pieces to 
grip ” plywood panels and dress up the 
insets with molding. Attach the doors 
to the cupboard with authentic colonial- 
hinge reproductions and use matching 
latches. 

Installing and finishing. Set the cup- 
board in the space you built it for, profile 
the top and bottom to fit your baseboard 
and ceiling moldings, and nail it rigidly 
in place. A few strips of molding around 
the top and you're ready to sand and fin- 
ish this handsome addition to orderly 
living. Use a commercial maple 
sealing it with shellac. 


ROOM FOR A SPACIOUS LINEN LOCKER? Y. GRACIOUS AND FUNCTIONAL, cupboard is an 
hardly think so, but see what the author eye-filling showpiece. The open” se 

with th strip of previously wasted hall scalloped top add beauty to what otherwise 
space outlined by the carpeting and baseboards. would have been just a practical cabinet. 
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New for the 


Handy Man 


1, Paint Remover Sprays 
On. With a new spray can, 
you can quickly spread a 
smooth, even film of paint 
remover over large areas or 
in corners that are hard to 
reach by brush. The non- 
flammable chemical cu 
through —difficult-to-remove 
varnish as well as paint, 
shellac and lacquer. 


? 


2. Floor Tile Has Own Adhesive. Just 
peel the film off the back of this new 
rubber floor tile and it’s ready to lay 
The tiles, which come with the adhesive 
already on, are simply set in a solvent 
bbed on the subfloor first. They're 
lable in 52 colors and styles. 


Further information about the produ 
cum be obtained from: I, E. 1.'Du Pont de X 
Nemour Bldg. Wilmington 


oducts, Tuscumbia (Muscle Shocks), tls.2 3 
Prnducts, 234 Duboll St.. Providence, R. Iz 
Duncin Cov. Box 1197, Oklahoma City, Obl. 
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3. Adapter Takes 
Grounded Plugs. 
Tools and appliances 
that have three-prong, 
grounded plugs can 
be used in standard 
outlets with this adapt- 
er. The adapter is 
plugged into the out- 
let and its grounding 
wire attached to the 
plate screw, then the 
three-wire cable is 
plugged into the 
adapter. 


I 
ite 


4. Weather-Stripping Casement Win- 
dows. You can weather-strip casement win- 
dows without special fasteners by simply 
slipping this metal stripping over the win- 
dow frames, Using ordinary scissors, the 
strips can be mitered at the corners and 
cut to any length to fit odd-size windows. 


Here is a neat darkroom stunt: With a homemade 
cardboard mask and a suitable negative you can 


Frame a Photo with a Photo 


By Shep Shepherd 


[VERY amateur photographer sooner or later runs into 

the problem of thinking up new ways to display his 
favorite pictures. One dramatic way is to use photo- 
graphic borders. 

All you need, aside from the usual darkroom equip- 
ment, are two negatives. a cardboard mask. a ruler and a 
bottle of India ink. Although you can make any size print, 
I have found 11” by 14” the most pleasing and the easiest 
to handle. First, prepare the mask by cutting a 7’-by- 
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9%” rectangle from the center of an L 
by-14” piece of cardboard, leaving 
along both sides and the top and 2%” 
at the bottom. (The stiffener in a pack- 
age of enlarging paper is excellent for 
the purpose.) Mark frame and cutout 


ENLARGING EASEL aligns paper and mask even 
though both must be changed during the print- 
ing process. Mask openings may be ovals, dia- 
monds or stars instead of a plain rectangle. 
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piece so that the latter can be replaced 
in the same position. 

The border subject should have some 
relationship to the picture that is to be 
framed. A woven wire fence might be 
used for a picture of domestic animals. 
Tree bark would make a good border for 
birds or squirrels. An expanse of lace is 
appropriate for a picture of a bride. 

Place the entire mask over a piece of 
plain white paper on the easel. Remove 
the border section, holding the center 
position, to compose and focus the bor- 
der negative. Then substitute enlarging 
paper and make the border exposure. 

Return the enlarging paper to its light- 
proof container, remembering which is 
the top end, With plain paper in the 
easel and the border section of the mask 
over it, compose the subject negative. 
Then expose it on the same sheet of en- 
larging paper. 

While photographically matted pic- 
tures are unusual in themselves, they can 


THE TWO-PIECE MASK, at left, has marks 
alon; upper edges. Placed so, inner panel will 
match closely despite any errors in cutting. 


= bo it 
_—— 


INDIA-INK BORDER, easily drawn with a ruler 
id a drafting pen, sets off the photo from its 
mat and conceals any small misalignments in 
use of the mask or overlaps in toning. 


‘This hunting scene is appropriately framed with a close-up photo of some shotgun shells. 


be made outstanding by selective toning 
with chemical toners sold in camera-sup- 
ply stores. Following the simple direc- 
tions given with the products, you can 
tone either the border section or the 
center subject. The part of the picture 
that is not to be toned should be covered 
with rubber cement brushed on the damp 


print. It can later be rubbed off with 
your fingers. 

Ruled ink lines along the seams joining 
the subject picture and the border com- 
plete the operation, Use India ink and an 
3 pen that makes a line about 1/16” 
wide. This will cover any unevenness in 
printing or toning. END 
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Drills Can Be Used as Gauges 
INCE numbered drills are made of closely 
dimensioned stock, they can double as 
gauges. Here a No. 60 drill is being used 
to check the specified .040” gap of a 
spark plug. 

Other gaps such as valve push rods and 
timer points can also be checked with drills 
Any mechanic's hand- 
g numbered drill 
meters, running from .0135” for a No. 
rill to .2280” for No. 1. Use only drills 

rust-free, unmarred shanks.—Elbert 


B. 


80 
with 
Robberson, Port Washington, N. Y. 


Metal Provides Door Clearance 

-gauge sheet metal 
by 8” added to the carpenter's 
toolbox can be used as a clearance gauge 
for fitting doors. It’s just right for a tight 
fit. Carry a thicker piece for looser fits— 
Werner Kraatz, Santa Cruz, Calif. 
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Old Containers 
Are Put to Work 


Usep coffee cups 
found around most 
garages and airports 
make handy contain- 
ers for small parts dur- 
ing disassembly. If 
the parts and ps 
are to be stored away, 
a grease pencil is best 
for labeling the par- 
affined variety of con- 
tainers,—Bob _ Blatt, 
Larchmont, N.Y. 


Hacksaw Blade Spreads Glue 

A scrap of broken hacksaw blade will 
spread glue quickly over large, flat areas, 
The teeth let the glue flow easily but keep 
it to a smooth, even depth throughout.— 
A. H. Waychoff, Phoenix, Ariz. 


Shield Catches Drill Chips 

Wuen you drill into ceilings or other 
overhead spots, a tin-foil pie plate slipped 
over the bit will keep falling chips out of 
your eyes and off the floor. The soft foil 
won't mar the surface and cushions the 
drill if it suddenly punches through.—M. C. 
Fleming, Pittsburgh, Pa. 


ROUGH TEST for a heat pump is pro- 
vided by Linders’ home—an eight- 
room house atop a windswept knoll 
in the Cleveland suburb of Westlake 
That's Linders at right beside heat ex. 
changer, where Freon gas warms 
being biown into rooms. An electric 
engineer, Linders designed unit. 


| Heat 


My House with a Pum 


Old Mother Earth provides heat in the winter, cooling air in 
the summer, for this owner-designed house without a furnace. 


By John R. Linders 


HEN I built my home the r 
sisted on tucking a furn 
nection into the fireplace flue. He just 
couldn't accept the idea of a house with- 
out a furnace, Maybe he doesn’t believe 
in my heat pump yet. 


That five cold and snowy winters 
ago. I still haven't got a furnace. And 
the hous 72°. The 


summers have been hot, as they usually 
are around Cleveland, but the thermom- 
eter indoors never goes above 70°. You 
see, I can also pump heat out. The same 
unit warms in winter and cools in sum- 
mer. Total expense—for both heating and 
cooling—has been less than you'd expect 
just to heat a house this big. 


The big advantage, though, is cleanli- 
ness. There’s no dust and grease, which 
you'd be bound to get with even the 
best fuel-burning plant. My wife likes 
light colors. She bought a pair of pale- 
gray divans last year and the upholstery 
still is clean as new. The walls in the 
bedroom and bath have their original 
paint job, now five years old. There's 
of dirt to be seen. 


“Refrigerating” Machinery Heats House 


If you came down into my basement— 
which, incidentally, keeps remarkably 
ind dirt-free, too—you would see 
the secret of clean, inexpensive comfort. 
It looks like refrigeration machinery. 
And that’s exactly what it is. 

There is a three-horsepower motor, 
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“three-ton” compressor and a lot of 
copper tubing containing Freon re- 
frigerant. Roughly, the system has 
some 20 times the capacity of a kitch- 
en refrigerator. 

You can see only a little of the cop- 
per tubing. There are 1,600 feet of it 
buried 5% feet deep in trenches in 
the ground around the house. The 
Freon gas circulates through this 
network, picking up heat from the 
ground itself, Even in midwinter, the 
gas comes back into the house 
warmed up to around 40°, 


Pressure Makes Gas Hot 


The warm gas then goes to the 
compressor, which raises its pressure 
from 25 pounds to 120 pounds. When 
you compress a gas, you increase its 
temperature—you have probably no- 
ticed that when using a tire pump. 
The Freon gets up to 120°, 

All I have to do then is blow air 
over the hot Freon coils and into the 
rooms. This is accompanied by a 
standard forced-air system, with 
ducts, blower and filters just like 
those in a gas or oil heating plant. 

The Freon loses its heat to the 
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HOW OUTDOOR COLD WARMS A HOUSE. The 
trick is to use energy (electricity) to make the 
cold object colder and move the extracted heat 
into the house, where it is added to the air. 
Linders’ system (below) removes heat from 
the ground. Other types of heat pumps extract 
the heat from well water or, in milder climates, 
from the outside air itself. 


WAN Aut 
To Rooms 


‘slower 


air and changes into a liquid, The liquid 
flo to a vaporizer—a nozzle that 
squirts the liquid back into a gas and 
reduces its temperature to about 30°. 
Then the cold Freon is sent back out- 
side to pick up more heat from the 
ground. In summer the system is simply 
reversed—the Freon is chilled by the 
ground, comes inside cold and absorbs 
heat from the house air, 

The only expense is for electricity, I 
use a whale of a lot—around 1,500 kilo- 
watt-hours a month—but that includes 
the freezer, refrigerator, kitchen range, 
hot-water heater, washing machine and 
clothes dryer, too. Because consumption 
is so high, the power company gives me 
a cheaper rate and my bill averages only 
$25 a month, for everything. 

The heat pump saved money in the 
original cost of the house, too. If I had 


Olt SEPARATOR MOTOR COMPRESSOR 


wanted a conventional hot-air furnace, 
its chimney should properly have been 
placed smack in the middle of the house. 
That would have eaten up valuable liv- 
ing space and required relocation of the 
fireplace or a second chimney for it. The 
heat pump needs no chimney. I use the 
space for a built-in TV center, and my 
fireplace is where I w on an out- 
side wall with its chimney outdoors 


Casements Were Unnecessary Expense 


I could have saved still more on con- 
struction costs. The house has casement 
windows with separate storm sash. But 
we rarely open them. Permanently 
sealed double-glass windows would be 
cheaper and more effective 

The only bug I had to get out of my 
heating plant was a slight amount of 
noise when the compressor started and 


WArORRERS CHANGE 
Bauip mack To ‘ons, 


REDUCING 11s ‘TeerenaTURE 


Wear inTeRcHANcetE 
Use eemaining MERE 
IN ouTsOUND. 

Uguio To. waRM, 
INBOUND CAs 


stopped. Knocking out the concrete 
frame around the machine's cork mount- 
ing mat quieted it considerably, And 
the acoustical tile I am now putting on 
the basement ceiling should solve the 
problem completely END 


CLEANING BILLS are slashed by heat pump, 
which burns no fuel, can create no zrease, 


ders shows 
in five years. 
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smoke or dust. Above, Mrs. 
her drapes, cleaned but tw: 


8 Ways to Fastena 


By William B. Eagan 


ONE of the best ways to tell whether you 
are getting the most for your money 
when buying furniture is to look at the hidden 
parts—the sides and bottoms of drawers, the 
undersides of tables, the backs and tops of 
cabinets. One such place to look, and also a 
place where you, as a craftsman, must apply 
good woodworking, practice if you are to pro- 
duce the best construction, is in the fastening 
of furniture tops to side rails. There are two 
seeesueeessecesceseseeesees general methods, each with variations, for 
such fastenings. One allows for expansion 
| eS and contraction of the wood; the other keeps 

| 


the top stationary. The stationary fastener is 
usually employed where the top is of frame 
construction or made of laminated materials. 


\eaw 
2 = A fine example of the free-moving fast- 
ening is the button fastener in Fig. 1, The in- 
sides of the rails are grooved near the top 
before they are glued into place. Then wood- 
en blocks are rabbeted on one end so that 
the tongues fit into the rail grooves and the 
other ends fasten to the top at intervals. Care 
must be taken in making the rabbets so that 
there will be a slight gap between the block 
and the top. Thus, when the screws are driven 
in the top the block will be pulled down hard 
upon the rail, yet will be free to move when 
shrinkage occurs. 


A modification of the button fastener is a 
small piece of flat iron bent at right angles 
as in Fig. 2. One end fits into a saw kerf made 
on the inside of the rail and the other end 
is fastened to the top with wood screws. 


In the stationary-fastener group, there 
are many variations. This group is more easily 
installed than the free-moving type. The pock- 
et fastener, Fig. 3, is a good example of the 
stationary type, although it is just a bit more 
time-consuming to produce than others. Using 
a gimlet or twist bit, a hole is first bored 
down through the rail at a slight angle from 
the upper edge. Then a pocket is made for 
the screwhead by either boring a large hole 
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Table Top 


How good a craftsman are you? The 
attachment method you pick for 
this job will reveal your ranking. 


or cutting a recess with a gouge. The sorew is 
then driven up from the inside into the top. 


‘An equally satisfactory method of pock- 
eting the mounting screw is shown in Fig. 4. 
A hole, large enough for the head of the 
screw, is bored part of the way through the 
rail with an auger bit, after which the remain- 
der of the hole is bored with a small gimlet or 
feet bit and the screw inserted and drawn 
tight. 


The most frequently used stationary fas- 
tener is the cleat type, seen in Fig. 5. It consists 
of %” or %” square-section wood strips. These 
are fastened to both the top and rails. Holes 
are first bored and countersunk into the cleats 
at right angles to each other. The cleats are 
then screwed to the under surface of the top 
and the sides of the rails. 


Probably the quickest to install and 
strongest stationary fastener is the corner iron, 
purchased at any hardware store for a dime o& 
so, depending on size. The corner iron, Fig. 6, 
is a piece of metal bent in a right angle with 
two screw holes in each leg of the angle. It is 
simply screwed to the top and rails. 


The dowel method, Fig. 7, is the kind 
usually found in Early American pieces. The 
top is secured by simply boring holes through 
the face and rails, and inserting dowels, which 
are sanded flush with the surface of the top. 
For a novel effect, dowels and top may be of 
contrasting woods. 


Although nailing, Fig. 8, is the simplest 
method, it is not recommended for good fur- 
niture. However, it will serve its purpose for 
holding a temporary top or where it doesn’t 
matter if the top eventually pulls loose. 


In applying any of these fasteners, you 
should remember that you won't have a satis- 
factory job if the top and rails are not true. A 
fastener is never intended to act as a clamp 
for forcing the top down; it is merely a means 
of holding the top in place. 


5 ge 


EN ISHING HUAI 
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You can monogram your stationery, clamp light gluing 
jobs and make block prints with this easily built 


Embossing Press 


By Walter E. Burton 


THROWBACK to the old letter 

press, this midget will emboss ini- 
tials, or any design you can shape from 
wire or carve, on ordinary paper and 
envelopes. Other uses include flattening 
photos and making linoleum-block or 
rubber-type prints. 

Building the press. Use plywood 
for the base, platen and curved uprights. 
Cut the latter to the pattern on the next 
page and fasten to the base with glue 
and screws. Use the platen post (prefer- 


ably solid hardwood) to gauge the plac- 
ing of the upper guide strips, between 
which it should slide freely. 

In mounting the cam, put washers on 
each side if necessary to make it turn 
with some friction. Lock the pivot nut 
by heading the bolt over it lightly. Lubri- 
cate cam and post head with soap. 

Brad on two clips cut from tin plate 
or sheet aluminum to keep the lower end 
of the post within the guides. Turn in 
wood screws to anchor the springs, 
cutting these to length by trial. 

How to emboss. Some costume jew- 


‘A FLICK OF THE WRIST transforms plain paper 
into embossed stationery. This plywood press 
can turn out such sheets by the hundred. Paper 
is moistened slightly, placed in a cardboard 
book that has a die cemented to one leaf 


(above left), pressed and allowed to dry. 


elry can be used as embossing dies. You 
can shape designs from wire, or cast 
them in a carved mold, using soft solder. 
Note paper is most easily embossed in 
a “book” having the die in the lower leaf 
and a matching impression in the upper 
leaf. The carved mold made for a cast die 
an be used for the top leaf. If card- 
board is used, moisten it and squeeze 
the die in with a vise. Hinge the leaves 
together with cloth tape and cement the 
die to the lower leaf in register with the 
impression, Glue on cardboard stops for 
locating the sheets to be embossed. 
Printing with the press. Platen travel 
being small, the printing block must be 
thin, Cement the linoleum or rubber type 
to a sheet of metal larger than the platen, 
and bend its edges over the platen, Roll 
ink on another sheet of metal, glass or 
plastic, insert it in the press, and squeeze 
down the block to transfer the ink to it. 


DIES CAN BE MADE by casting solder in a carved 
mold like this. It may be advisable to cut a 


late so that the 
¢ set fn. Buttons 


shallow recess in the lower 
Ln plate’ base of the die may 
jewelry may be used as 


CAM ACTION forces the platen post down as 
the handle is swung to the horizontal. Spot the 
pivot hole about ¥%” from the outside of the 
front le strip and at a height to force 


the cam down on the post even when the platen 
rests on the base. Shaft is a 6-32 bolt. 


FASTEN POST TO PLATEN with glue and a single 
wood screw. Th as shown. The 
notch embraces the . which are glued 
and screwed to a tongue at the rear of the base 
the photo below. At the top, the curved 
are bridged by the post guides. Metal 
at the bottom of these help retain the 
ngs pull the platen up. 
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Here’s How to Make Picture Frames Without Joints 


NH 


WES \ 


TO MOUNT PHOTO ap- 
ply thin coat of rubber 
cement to front of 
“frame” and back of 
r Let dry thorough- 
by, Center, print care- 
fully as you drop it into 
place, for it cannot be 
shifted once in contact. 
Rub hard with soft 
cloth. Turn a screw eye 
into back for hanging. 


You Can Mix 


Har of a hollow rubber ball makes a 
good container for mixing small amounts 
of patching plaster, for it is easily cleaned. 
Squeeze the ball and any plaster that 
has hardened too much for use will break 
away.—J. M. Finn, Pittstown, N. J. 
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jaster in a Ball 


Penstes pay for these good-looking ply- 
wood photo mounts, and there isn’t a joint 
in a carload. They are just solid pieces of 
vood with beveled edges. 

so that the front face of the mount 
is %” larger all around than the print. 
Round off sharper corners with sandpaper 
and sand the bevels smooth. Apply clear 
lacquer or resin sealer all over. 

When this is dry, sand lightly and 
apply undercoat. This can be wiped off 
the bevels to leave the plies visible for 
. A second coat that 
contrasts with the undercoat produces a 
two-toned finish when wiped off while 
Wipe only the bevels, leaving 
solid color in the print margin.—Mac L. 
Olds, Tacoma, Wash 


Tamper Assembled Quickly 


A nanpy tamper for 
cement or lawn work 
can be put together 
by stapling 
a garden rake to a 
block of wood.— Ro- 
land E. McCune, Har- 
vard, Mass. 


wale Thimble Cutter 


Tus thread cutter, made 
from a dime-store thimble, 
enables my wife to rip out 
stitches fast. Cut a small 

triangle in the end of the thimble, bend 
it out and file the edges sharp.—William 
B. Eagan, Louisville, Ky. 


OON you may find yourself out 

on the road face to face with a 
punctured tubeless tire. They will 
be standard equipment on many 
1955 cars. 

A tubeless tire isn't necessaril 
punctureproof, Some makes have 
no special inner layer of sealing 
compound to “heal over” small 
punctures. And even those makes 
that do have an inner sealer can 
be punctured in such a way that 
they may develop a lea 

The tire makers have brought out 
two kinds of repair kits: professional ki 
containing materials for various repairs, 
and smaller kits designed for motorists 
and intended only for fixing small punc- 
tures, The latter sell for less than three 
bucks. 

Although the kits vary as to con- 
tents, and the step-by-step instructions 
that are included differ slightly, the basic 
procedures are similar. 

Small punctures, like those you get 
from a small nail (no bigger than 1/16- 
inch diameter), usually can be repaired 
without removing the wheel or the tire. 
A special tire-sealer gun that looks like 


Small punctures can be fixed by using a tire. 


How to Patch 
Tubeless Tires 


Kits make it easy. They include a 
gun that you can also use to repair 
small punctures 


regular tires. 


° gun is used to force 
ing compound into the pun 
All kits contain one of these 


a screw-type greas 
a tire- 
ture hole. 
guns. 

You jack up the car until the wheel 
spin. Then you locate the leak by 
turning the wheel and watching for 
bubbles while water flows over the tire. 
Mark the puncture and wipe the tire dry. 

Reduce the tire pressure to five 
pounds, Remove whatever caused the 
puncture and clean out the hole, taking 
care not to enlarge it. Then, following 
instructions provided with your gun, turn 
the screw handle to force the tire-sealing 
compound into the puncture hole. 

After about 20 minutes you can re- 


-sealer gun to force sealing compound into hole. 


LARGE PROFESSIONAL KIT for the repair of tube- 
less tires contains a large tire-sealer gun, two 
cartridges of sealing compound for the’ gun, 
sealant patches, rubber solvent, rat-tail file, 


inflate the tire to the standard pressure, 
lower the jack and drive off. 

The tire-sealer gun also can be used in 
the same way, one manufacturer claims, 
to repair small punctures in conventional 
tires with tubes right on the road, with- 
out removing the tire or the wheel. The 
tire-sealing compound does its job on 
both tire and tube. 

Medium-sise punctures (no larger 
than 3/16 or inch) can be repaired with 
tire-sealing plugs that are provided in 
the professional kits. Since this work is 


HOT-PATCH REPAIR requires the use of a special 
hot-patch clamp designed for use with tube- 
less tires. The clamp's jaws are elongated to 
fit around the sidewall of the tire. 


plug-threading needle, six rubber repair plugs 
and_a knife. Kits of this type, intended primar- 
ily for commercial tire repairmen but available 
to any motorist, cost less than $10. 


done from the inside, the tire must be 
removed from the wheel. 

Cold-patch repair. An ordinary cold 
patch also can be used to repair a punc- 
ture in a tubeless tire that doesn’t have 
the inner layer of sealing compound, 
or in an unprotected area of a self-seal- 
ing tire. After the tire is removed, the 
puncture hole is cleaned, then filled with 
aling compound from the tire-sealer 
The cold patch then is applied to 
the inner wall in the regular way. 

A hot-patch repair can be used on 


Tir! [ALER GUNS FOR MOTORISTS are small 
versions of the large. professional 

one, made of plas comes filled with sealing 
compound and sells’ for less than’ §1.50 


Pcie 


HOW TO USE A RUBBER 
plug-threading needle is inserted in puncture 
from inside (1). After stem of plug is attached 
to needle by squeezing metal fingers together, 


PLUG. First, 


both types of tubeless tires—those with 
the inner layer of sealer and those with- 
out it. The tire ler gun is first used 
to fill the puncture hole and then the 
conventional hot patch is applied. But 
a special hot-patch clamp designed for 
use with tubeless tires is required to hold 
the patch in place. 
Warning: Any puncture that doesn’t 

I itself” in a tire having an inner 

ge lay y indicate internal 
injuries that should be repaired. This 
can be done by carefully cutting away 


REPAIRING TUBELESS TIRES 


plug is coated with solvent (2). Then needle 
and stem are pulled through from (3) 
until plug’s head is tight against tire’s inner 
wall (4). Finally, stem is trimmed flush, 


the injured portion and applying a patch 
I sealer materi 
eaks can also be caused by loose 
rim rivets. They should be tightened by 
peening over their heads with a hammer. 
If this doesn’t cure the leak, each rivet 
should be coated with rim-rivet cement. 

Some tubeless tires are fitted with a 
safety diaphragm. This does not quite fill 
the tire. After repairing a puncture, in- 
spect this diaphragm. If it shows any kind 
of a cut or bruise, it should be re- 
placed by a new one. END 


PUNCTURE 


SMALL 

(NO LARGER 
THAN, ABOUT 
Me~%2 IN) 


MEDIUM 

(SETWEEN 
‘AND 

Vain) 


REPAIR PLUG 


REPAIR PLUG 
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Wire Helps Chuck Sm: 


Tue chuck of the 
usual carpenter's 
brace will not grip 
twist drills smaller 
than about %”, A few 
turns of fine copper 
wire around the shank 
of the drill may pro- 
vide enough bulk for 
the chuck to hold.— 
Elbert Robbersoi 
Port Washington, N.Y. 


Wrench Becomes Bending Tool 


Aw oup monkey wrench makes a handy 
bender for strap iron up to 3/16” thick. 
Grind or file the insides of both jaws round 
and adjust the movable jaw to a close fit on 
the stock. To form scrolls, start at the in- 
side and work your way around, bending a 


Magazine Patches Tire Boot very little at a time.—Floyd McGuckin, 
Ridgewood, N. J. 


Cavcnr with a bad hole in one of our 
tires and no spare to switch to, we saved 
the day with this trick. To keep the tire 
from blowing the tube, we removed the 
and stuffed a folded magazine be- 
d tube. When we got to the 
nearest service station, the tire was gone, 
but the tube and about 10 pages of the 
agazine were still intact—Stanley Clark, 
E, Bradenton, Fla. 


Piston Head of Old Compressor Pumps His Scroll Saw 
Gnuirrep in a holder attached to the 

piston head of an old compressor, saw 

blades whip out fancy cuts in ji 

Joseph Pera’s homemade scroll saw. Pera. 

who lives in East Paterson, N. J. added a 

it blower to 


ime on 


neat touch by coupling a sawed 
the compressor's output valve 
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| YOU'RE looking for a new stunt to 
amaze your friends, you'll find these 
novel cigarettes just the thing; light them 
once and they'll continue puffing smoke 
rings by themselves. 

They can be used in many startling 
ways. Punch a hole in the mouth of a por- 
trait photograph, insert one of the ciga- 
rettes, light it, and watch your friends’ 
eyes pop in astonishment as the photo- 
graph apparently blows smoke rings from 


On holidays or special celebrations the 
cigarettes can be combined with other 
novelties. For example, at Christmas you 
ight insert them in the mouths of minia- 
ture plastic snowmen and use them for 
table decorations. Once you start, you'll 
find there’s no limit to the number of 
applications.—Ken Murray, Colon, Mich. 


THE INGREDIENT that takes the place of to- 
bacco is celluloid. Cut sheet celluloid into 
narrow strips. Gather four or five strips in 
a bundle and cement with acetone. Cut 
bundle into sections, each section as long 
as a cigarette, then roll tightly in cigarette 
paper. Wetting starting edge of paper helps 
cigarette roll easily. 


rick 
igarettes 
moke 


Themselves 


MINIATURE CIGARETTE in miniature holder will 
puff rings down to the end. Soft, unglazed ciga 
rette papers burn best. The finished cigarette 
should have a diameter approximately the size 


of a toothpick. A narrow band of colored paper 
at one end simulates a cork ti 


SELL 
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Building your own gives you 


Two Beds for 
the Price of One 


By John Rogers 


UST because you spend a third of your 
life in bed doesn’t mean that it should 
cost you a fortune to do it comfortably. 
I saved at least half the price of a pair 
of modern twin beds by building my own 
frames to support store-bought springs 
and mattresses. So I figure I got two 
beds for what one would have cost. d 
I got an extra dividend: I can knock 
them apart for easy moving or storing by 
loosening six bolts and a few screws 
The entire frames are made from in- 
expensive two-by-four pine. Dimensions 
shown are for standard twin-bed box 
springs, but be sure to measure your own 
The front 
corners are rounded for a pleasing ap- 
pearance and to prevent whacking your 
shins against sharp points. 
The one small luxury is 
neered plywood for the headboards, but 
it's well worth it since these are the main 
parts that show, You can cut both panels 
out of a 3’-by-6’ sheet (this less-expensive 
size is now available), with plenty left 
over for the gusset braces. 
The plywood matches the rest of the 
bed and is framed with grooved 1%’-by- 
14” pine strips that give it the rich, solid 
look of much heavier wood. Attach the 
strips with glue, brushed lightly into 
the grooves so it won't ooze out over the 
veneer, and clamp or tie until dry. The 
upper corners are mitered for appear- 
ance and the lower ones lap-jointed for 
strength. 
I gave my beds a handsome natural 
finish by simply sanding and applying 
clear lacquer. 


pine-ve- 
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Two-by-fours and plywood make 
sturdy, inexpensive bedframes 
that you can even take apart. 


with %” hardwood dowels and glue, 
Lay pieces in position and mark 
simultaneously for location of dowel 
holes to make sure they line up, If 
pine clamps aren't available Tash 
frame with rope until glue sets. 


USSETS hold the headboard rigidly to the 
-by-244" lag bolts fasten th 

ie gussets with screws only, for 
ir center hole is strictly for lo 


SINGLE LAG BOLT holds each leg, can be « 
mantling bed. Drill a 1” hole M4 
then run 5/16” hol leg f 
in frame to 4%” for el 


Beverage Cans Serve 


Rertective markers for a driveway or 
airstrip can be easily made by wrapping 
reflective tape around beverage eans mounted 
‘on wood stakes about 30” high.—Boh Blatt, 
Larchmont, N.Y. 


Shellac Retards Rust on Bolts 
Wuen temporary bolts are being in- 
stalled where rusting may occur, such as 
in scaffolding or form work, dip the threads 
in shellac before turning up the nuts, The 
shellac will retard the formation of rust, 
making subsequent nut removal ea 
Gilbert C. Close, Hawthorne, Calif. 
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Coffee Can Forecasts Weather 

Ir THE price of java goes much higher I 
my barometer, be 
an unopened coffee can. The vacuum 
akes the head of the can respond to 
any change in atmospheric pressure, This 
diaphragm action is carried to a long point- 
er by a hook passing through the key— 
h I carefully bent vertical—attached to 
the lid. The nearly balanced pointer (its 
arrowhead end is slightly heavier) gives 
readings on a calibrated sign. Low 
mospheric pressure makes the arrow dip; 
high pressure raises it to Fair.—Walter 
Archer, Billings, Mont. 


Brush Catches Grinder Dust 


A wer brush placed 
under your grinding 
wheel will collect most 
of the flying abrasive 
grit, pre 


dry by 
ly into a waste pail. 


pping it brisk- 


Auto Valve Saves Vise Anvil 
You can keep the face of a vise anvil from 
being nicked by inserting an auto-engine 


valve in the hardy hole. 

The hard, flat valve head makes a tough 
back-up surface for cutting through metal 
with a cold chisel—Howard E. Moody, 
Upper Jay, N.Y. 


Kitchen Switch Starts My Car 


After I close a circuit running to the garage, my engine warms up 


as I eat breakfast. She's rarin’ 


By Julian M. Sienkiewicz 


T’S a familiar dilemma: warming up 

the engine on a cold morning takes 
time when time is short; but starting out 
with a warm engine and heater is much 
better for the engine, and a whale of a 
lot more comfortable. 

All done by buttons. My remote-con- 
trol rig lets me start the engine from the 
kitchen. The car warms up while I have 
breakfast. When I go out to the garage, 
she’s ready to roll. Two protective de- 
vices prevent mischances. An automatic 
warning light on the dash tells me not 
to drive off with the remote-control wires 


to go when I take off for work. 


plugged in, And a “lurch” switch imme- 
diately kills the engine if, accidentally, 
the car has been left in gear. 

The idea can be applied to any car 
having an automatic choke. In no way 
will it interfere with normal operation. 
The circuit shown is suited to a manual- 
transmission car with push-button start- 
ing, but minor changes will suit it to 
others. 

In the house. The remote-control unit 
is very simple: a toggle switch to turn 
on the ignition, a normally open push 
button to work the starter relay, and a 
pilot light to signal that the engine is 
running. These are mounted in a ply- 
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wood box, and their six wires run in 
weatherproof cable out to the garage. For 
a quick disconnect at the car, I use a 
multiple connector, concealed under the 
gas-filler lid, 

The circuitry is simpler than you might 
think. The ignition toggle is wired as 
a shunt to the car’s ignition switch, and 
the starter button as a shunt to the car's 
starter button, So when in the kitchen 
you flip on the ignition and press the 
starter, the car behaves exactly as though 
you were out there doing it in person. 
The “engine on” lamp is connected to the 
generator and ground, so that the instant 
the engine catches, the bulb lights up to 
tell you. If the engine should stall, the 
light will report that, too. 

No lurching allowed. The lurch 
switch and relay may not actually be 


ONLY SECONDS are needed to plug 
mn at night or unplug it in morning. In the 
on key is turned on before 
‘order to keep the motor running. 


aR Wiking 
Ot seme 


necessary, but are an investment in peace 
of mind. If the car should be left in gear, 
it will not travel six inches before both 
the starting and ignition circuits are cut 
off, I tried it. 

A key chain, with a ball of solder at 
the end, is suspended inside a small, 
upright tin can. If the car lurches for- 
ward or backward, the ball touches the 
can wall, energizing a protective holding 
relay, This cuts the ignition and starting 
circuits and holds them open until the 
connector is pulled off. 

You'll notice there’s a by-product ad- 
vantage, too: If I should ignore the 
dashboard warning lamp and try to drive 
off with the connector still on, the lurch 
switch would stop me in inches. In the 
evening, I plug in and check to see 
that the kitchen ignition switch is off. 


LURCH SWITCH AND RELAY, which make sure 
the car cannot take off on its own, are housed 
inside a coffee can mounted in the engine com- 


| = 


GENERATOR 


| 
samensen] | 
| 
) 
J 


‘OUTDOOR CABLE 


PLUG ANO JACK 


cur ones 


HEAVY LINE 
INDICATES. INDICATE. 
CAR wininc ADDED WIRING. 


CIGARETTE REST, cut from 1/ sheet brass, 
has two small legs for pushing into holes in 
the ring. Tack the rest to wood as shown here 


for buffing. Finish the project with three coats 
of brushing lacquer and rub well with fine steel 
wool between each coat. 


+ 
, Using cherry and maple for contrast, it’s 
} easy to turn this wood-lathe gift project: 


A Two-Tone Ash Tray 


i TURNINGS are required—a maple bowl 
ant 
Bow! 


ash tray of sir ize could be substituted 
and the bowl dimensions adjusted to suit. Drill 
the pipe knock %” for the push-fit brass bush- 
ing that serves as a snuffer. Counterbore knock 
to make wiring easier. 
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COVER FOR 


PLANT STARTER OUTDOOR <4) > 
alll od = WANDY TAMPER 


7 = FILL LARGE JAR WITH CONCRETE, 
BREAK OFF GLASS WHEN SET 


LONG-BURNING CANDLE 


EMERGENCY DEVELOPING 
TANK For Rout FILM. 


VASE- WRAP WITH COLORED 
CORD, MELT WAX CRAYONS FOR 
\MOTTLED PATTERN, APPLY DECALS, ETC, 


ag 


FISH-NET FLOATS 


y \ - 
a GOGGLE HOLDER 
IN 


SHOP 


COTTON 
DISPENSER 


COTTON SATURATED 
WITH KEROSENE 


GLUE rh KNITTING-YARN —-RUSTPROOF. CONTAINER. 


DISPENSER HOLDER FOR PRECISION TOOLS 
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Snow Shoveling 
Is Easier Now 


A stroll behind one of the new home-size rotary plows quickly 
clears your sidewalk. Here’s what you can expect them to do. 


By Stanley Beitler 


NAZZY, power snow movers that 

literally blow snow away are replac- 
ing the old wooden-handled snow shovel. 
Their rotors churn up the snow and 
throw it aside at an average clip of 100 
cu. ft. per minute. That's a lot of shovel- 
fuls, 

This wintertime counterpart of the 


power mower has come into its own at 
about the same cost. It whirs through 
all kinds of snow on gravel, cement, 
crushed rock or blacktop. A swivel chute 
directs the snow where you want it. 
You have to push some of the new 
snow-removal machines, The power unit 
just drives the rotor. Others are self- 
propelled. Power usually is supplied by 
a one-cylinder gasoline engine, although 
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least one electric unit on the 


ther 


market, Prices range from less than $100 


to around Most units cut a swath 
from 16” to 20” wide, 18” deep, and 
throw normal snow from 15 to 30 feet. 
ome manufacturers offer snow-mov- 
ing units that can be attached to small 
garden tractors. You can also buy acces 
sories such as a rotary brush, snow 
dozer blade. drift cutter, and sulky. 

Powered plows have two basic w 
of getting rid of snow. In one, found 


It Beats Shoveling! 


Whe living at the end of a 


us a ton of coal 
it snowed. After 
k ha¢ 


Henry Joseph 
Pa. 


ADD ONE OF THESE ATTACHMENTS 


two sizes, a 17” for their small 
tractor and a 25” (above right) 
for their largest. Gravely attach- 
ment (left) has both reel to draw 
snow in and blower to throw it 
as far as 30 feet. Plow is gear- 
driven directly from nose drive on 
tractor. Other accessories are blade 
and rotating brush, 


mostly on push models, a bladed rotor is 
driven directly by the engine shaft, The 
blades, spinning at right angles to the 
direction of travel, pick up snow and 
hurl it to the side by centrifugal force. 

In the other type, more common to 
self-propelled plows, spiral blades look- 
ing something like a mower reel are 
chain-driven by a sprocket on the wheel 
axle, which is in turn chain-driven by 
the engine. The blades, turning in the 
direction of travel, scoop in snow and 
force it out the ejection chute much like 
a screw conveyor. 

‘There’s one precaution for owners of 
powered snowplows: Keep a careful eye 
on Junior. Or the enterprising lad will 
be out cleaning up around the neighbor- 
hood at 50 cents a throw. Your own path- 
ways will get done last. 


ubout the snowplows shown here can be 
ent "Products Die, 
Washington, W 


ELECTRIC PLOW plugs into 
any nearby outlet, can be 
converted to mower by us- 
ing %-hp. motor to run_ro- 
tary grass cutter. This Sen- 
sation unit has paddle-wheel 
blade and a 100° cord. 


SPIRAL BLADES on this Toro 
plow snow in and 
up center chute like a con- 
veyor screw. Available in 
both powered and push mod- 


els, it has heater to keep 
carburetor from icing. 


CLUTCH CONTROL on Western Tool 
plow. at left lets you disengage wheels 
guiding it by hand around oem 
and other difficult obj Bar 
rotor chops up ice before it hits blades. 


EGG-BEATER BLADES whip up 
snow like a milkshake in the 
Pioneer model below. Tee- 
ter-totter chute on top chan- 
nels snow to cither side. 
Wheel height adjusts to 
clear smooth or rough turf. 


BABY OF THE BUNCH, the push-it. If Jacob- 
sen plow above weighs only 52 ia has a 1'%4- 
itp. engine, yet will clear awa tt. of 
mow up te 10" thi 


END 
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Storage Cabinet Sorts Parts 


Like most home craftsmen, I stock too 
many kinds of screws, bolts, nuts and wash- 
ers for specialized storage. To get at the 
ones I want quickly I built a special sorting 
tray. I store nearly alike parts in one of two 
dozen glass jars, which are threaded into 
metal tops attached to the underside of the 
shelves in a cabinet. 

Removing a jar, I dump its contents into 
the sloping tray, which hinges down from 
the front of the cabinet. After collecting the 
needed parts, I brush the rest of the assort- 
ment forward between converging strips of 
molding to a hole at the front of the tray. 
There they tumble into another glass ji 
attached to a ring-type jar top. I put this jar 
back in the cabinet and attach the newly 
emptied one to the tray.—Carlton A. Bur- 
meister, Toledo, Ohio. 


How to Cut Replacement Glass 

Ir a piece of glass used as a pattern to 
cut a duplicate or replacement slips on the 
work, a poor fit or a spoiled piece may result. 
Four pieces of common friction tape placed 
between the two sheets, near the corners, 
will keep the glass from slipping —Harvey 
Muller, Danboro, Pa. 
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Idle Hands Can Be Put to Work 


Ir THE alarm hand on a 
spring-wind clock is too tight 
to turn or too loose to stay 
put, you can still wake up on 
time. 

Three types of tension ad- 
justments are commonly used. 
One (top right), has a threaded 
collar; screw in to tighten, out 
to loosen. The second type 
(center) has a spring leaf. 
Curve it for more tension, 
flatten it for less. The third 
(bottom) is a horseshoe wash- 
er that frequently gets broken 
or lost. Make a new one 
by slotting one side of an or- Sweet 
dinary washer.—W. Schopp, wo 
Philadelphia. waswen ih 


Sener 


Wire in Slot Cuts Insulation 

A rasr cutter for pads of insulation, de- 
vised by Bob Kenney of Townsend, Mont., 
is shown below. It’s nothing more than a 
piece of baling wire and a length of flooring 
with a slot cut in it. 

For use, the board is placed over the 
insulation and the wire under it. The ends 
are held with the feet. Pulling the baling 
wire makes a quick, clean cut.—E. V. Reyner, 
Townsend, Mont. 


Saw KERF 


SS 


BALING 
wike 


KEEPING THE 


A FOLDING SCREEN will hide a workbench in 
‘a basement playroom, Use 2'-by-6" prsetie| 
panels on rectangular frames. Decorate with 
travel posters coated with shellac. 


r t Ale HOOK ees 
eneath an overhead — brid 
i le at by it ord pad 


rem 
in the sides to take partitioning.’ 
Lrg gilda at rear and sides 
wit 


Please turn the page for more home tips. Novenser 1954 29] 


rer 
on at foot level. 


ee 
Agty 
ne cut fro el m foil and 


olf at the bot clear. WR 
ance for the light bulb. 


crown molding. Install fluo- 
rescent fixtures on one-by- 
threes fixed to the wall with 
comer irons, nail on mold- 
ing to cover, and support 
this with blocks to wall, 


A BROKEN SPEEDOMETER 
CABLE is worth saving. 
Add it to your tool kit 
and you have a close a 
proximation of a plumb- 
er’s snake. It is just flexi- 
ble enough to unclog a 
stopped drain, 


YOU CAN FOOL THE EYE with colonial hardware 
made of steel mending plates painted to look like 
wrought iron. Fasten the plates flush with the 
present hinges, using heavy upholsterer’s tacks 
with antique-finished nails. 


tor. Just nail the lid o 
a small jar to the un- Sam SN 
derside of a nearby 
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Dust from our forced-hot-air furnace was The b made from two 
«real nuisance—even though I kept the big pieces of coat h: is ed with two 
glass-wool filter clean—until I added this layers of fine cheesecloth—the 
extra filter to each room register. Since polish cars. Two prongs in front are bent 
fastening the filter to the register grille to form eyes and screwed to the wood 
would interfere with the damper, | mounted frame around the register opening.—John 
it flat across the duct. G. Voelker, Towson, Md. 


Drilled Marble Makes Neat Drawer Pull 


A cotonen “aggie” or glass marble makes a novel but 
quite practical drawer pull for modern as well as colonial fur- 
nishitigs, It can be used on small cupboard or shelf doors, too. 

Converting the marble to a knob calls for drilling a hole X” 
to ¥” deep in it. To hold the marble for drilling, wrap ad- 
hesive tape around it and clamp it in a vise or in a lathe 
chuck laid flat on the drill-press table. Avoid excessive clamp- 
ing pressure by placing a bolt under it to resist drilling thrust, 
as shown in the photo. 

Another way is to bore a hole in a block of wood, making 
the hole small enough to be a drive fit for the marble-—Walter 
E. Burton, Akron, Ohio, 


TO DRILL THE MARBLE, Lore the top with a AFTER DRILLING THE HOLE, clean out all grit and 
stone or fine file wet with turpentine. Then turpentine with acetone, alcohol or other evap- 
build a dam of modeling clay around the spot. _orative solvent. Cut the head off a wood screw 
Put in No. 150 silicon-carbide grains and a few whose shank fits the hole snugly. Ronghen the 
drops of turpentine. The drill is %” brass rod shank by filing to give the better 
or tubing. Use medium speed, lifting the rod grip. Tum the screw 

let 


often to let the abrasive mixture flow beneath. cement on the marble. 
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A twisted strip forms the socket of th 
smartly simple candieholder. From clea 
3/16” stock, rip a %”-wide strip 24” long 
(for a short socket, 15” is sufficient). Sand 
the edges smooth, and round both ends. 
Heat in an oven until soft 

With gloved hands, hold one end firmly 
on a piece of %” dowel. Quickly wind two to 
close turns. Give the last 4” a quarter 
twist, and form the handle loop. Hold until 
cool, 

Holding the shaped spiral upright, rub 
the bottom and handle on sandpaper to form 
flat cementing areas. Bevel and polish the 
edges of a 4” square of &” or 3/16” black or 
colored sheet pastic, and cement the 
socket securely to it. 


Projects shown 
Book Co. 300 8 


Poured-on patterns creat 
or switch plates, the de 


chloric and_ pearl silver or 
bronze available art-supply 
stores). Cut the plastic to s sand or 
buff the s, as preferred, Then remove 
the masking paper and sand one face to 
create a textured surface 

Add bronzing powder to ethylene dichlo 
ride, Then dissolve in it one third its weight 
of Plexiglas sawdust or chips. Pour a trickle 


the sanded surface 


keeping well inside the edges. Leave in a 


of the mixture c 


dust-free spot to harden. 


BELT SANDING produces 
frosted effect on 
side 


atten at 
made by 
pourin 4 paper eup 
with a corer snips 
off. For swirl d 
below, flow 
of two colors on thickly 
Tilt panel to blend them 
dom patterns. 


Harry Walton, published by MeGrow Hilt 
Thos. Y. Crowell Co., 432 4h Ave., NYC. 


THIS DOWEL JIG enables y 
a square of plastic 
th 


1 to shape 
» a decorative dish 
fe. If embossed stock 
with textured surface 
i inside smooth. Set over 
temperature at 275° for type I-A, 325 
for type II (heat-resistant) Plexiglas 


From oven to dish in 30 
record for this table piece. To make the 
bending jig, draw a 94” square on a piece 
of wood, mark 1%” both ways from each 
comer, drill” holes, and drive in short 
pieces of ” dowel. 

Sand the edges of a 12”-square sheet of 
X” or 3/16” sheet Plexiglas smooth. Remove 
the masking paper and hang the sheet from 


Like fine crystal, this goes well with any 
modern table service. You'll need a 14" 
square block of plastic 2%” long for the 
body, and a bit of 8/16” sheet for the b: 

Polish all surfaces of the block by sanding 
and buffing. Mark the center on one end by 
drawing diagonals. Bore a 15/16” hole 
lengthwise, stopping it 3/16” from the other 
end, Use a homemade flat drill as shown, or a 
similar flat wood bit (not an auger bit). Be 
sure to keep the hole parallel to the side: 
Sand the inside to a silvery finish with abr 


seconds is the 


vie ae 


curtis 
EDGE 


coho 


an oven grate with clips or clothespins. Heat 
until limp. Then, wearing cotton gloves to 
protect your hands, place it squarely on the 
dowels and pinch each corner down between 
two of them, Gently press the center of the 
sheet down flat. If the corners are not neat, 
reheat the sheet and try again. 

Leave the finished dish in the bending 
jig until it has cooled. 


sive paper wrapped around a dowel end. 

Cut two kerfs in the top and drill 1/16” 
holes through to the salt cavity. Make the 
decorative diagonals with a triangular file. 

From a big cork, slice a disk that is a 
push fit in the hole. Push this lightly into 
place, apply household cement sparingly on 
its bottom and stick on the square base, im- 
mediately aligning it with the body. Let the 
cement dry thoroughly. 


FINISHED SHAKER and the homemade flat drill 
used to bore the salt cavity are shown here. 
File cutting edges on a bit of flat steel as in 
the drawing. Rivet it into a slot in a piece of 
%” rod. Blade need not be hardened. 


How to Repair Electric Clocks 


By L. B. Hedge 


'ATCHING an electric clock in a lie 

comes as a bit of a shock. But it may 
have warned you. Metallic whisperii 
growling and grinding are all signals 
that a clock isn’t happy and plans to 
quit one of these days. 

If one of yours has, you can put it 
back in the running. If you have a clock 
that works complainingly, you can re- 
store its good humor, All you need is a 


; — ramos 


A IL clock motors have a coil of very 
fine insulated wire, the two ends of 
which are connected to the cord. You can 
tell whether the coil is working (even 
though the clock isn’t) by the feel of the 
starter knob on some models. It spins 
freely if the coil is dead, drags its feet 
if the magnet is energized. 

Self-starting units like the one above 
can be checked by holding a paper clip 
or other bit of steel on a pole piece with 
the current on (careful not to touch bare 
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Are you a clock watcher with a stopped clock? 
It’s easy to start it cooking with amps again. 


few hand tools (chiefly small pliers and 
screwdrivers), a kitchen table to work 
on, and enough time to have some fun. 
These juice-powered timepieces all 
have a small synchronous motor, which 
keeps step with the power- -line  fre- 
quency, and a ain that drives 
hands or dii troubles can be 
boiled down to three: 
1, Dirty, gummed gear trains. 
. Defective wiring or coil. 
3. Bent or sprung frame, shafts or 
gears. 


termin ). If current is going through 
the coil, the metal will buzz vigorously, 
especially near the pole tips. 

This test okays the coil, but a loose 
connection may make the clock run inter- 
mittently, or stop and start when its po- 
sition is changed. Check connections at 
the plug first; then ect connections 
le the case; and finally feel along the 
cord for internal breaks. 

These are hard to find, so replace a 
doubtful cord. Solder it to the coil lugs 
if the original leads were soldered. Pig- 
tail splices can be soldered, made with 
small solderless connectors, or as a last 
resort tightly twisted. Be sure to tape 
splices. Don’t forget the cord knot inside 
the case that keeps strain off the connec- 
tions. 

If with a new cord and tight connec- 
tions the magnet produces no buzz, the 
coil is defective. Open coils like the one 
shown are easily replaced after taking 
out the two bolts that hold the center 
leg of the core to the pole pieces. New 
coils can be bought from the clock man- 
ufacturer. Identify the clock as fully as 
possible when ordering. 


Number three can result only from a 
fall or attack with a blunt instrument, and 
may be fatal, But clocks with diagnoses 
one or two can be hospitalized and cured. 

A reluctant gear train may rob the lit- 
tle motor of so much power that it runs 
slow, or even just lies still and pants. 
Wash the mechanism with carbon tetra- 
chloride, lighter fluid or other evapora- 
tive solvent. Then oil gears and bearings 
with clock oil or a mixture of one part 
SAE 10 motor oil to two parts of kero- 


sene. 


"ae phonic-wheel motor has a toothed 
rotor turning between notched pole 
pieces, It must be started by hand, but it 
then keeps step with the alternating cur- 
rent, turning the space of one tooth at 
each current pulse. 

If the coil and its connections are in- 


tact, and the gear train clean and un- 
damaged, the clock should be in running 
order. But any slight resistance, such as 
may be caused by grit, will stop the 


motor, which cannot restart itself, Clean- 
ing of the gear train and an electrical 
checkup are all such a clock should need. 


PHONIC-WHEEL MOTORS are shown above. At 
the left is the Westclox mechanism, with the 
main reduction gear removed. The center and 


right photos show the two plates of the Ham- 
‘mechanism separated and laid side by 
side, the coil and field magnet being at the left. 
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Seaueo 
Motor unit 


‘cou 
ALL the moving parts of the two-pole 
Telechron motor (also used in Gen- 

eral Electric clocks) are enclosed in a 
sealed drumlike case, from 
jects a small drive pinion. Noisy 
tion often forecasts failure of th 
Remove the two long serews ind 
in the photo above. (Do not loosen the 
screws at the coil end.) Note how the 
spring fingers on the spacer sleeves bear 
on the motor unit, so that you can re- 
place them the same way. With the 


SED in Sessions clocks and in vario 

makes of timing devices, this unit 
has a drum-shaped motor welded to an 
elongated gear case. The gear train may 
be gummed up. Pry off the cover (or un- 
solder it if necessary) to wash out and 
oil the mechanism. Also see whether the 
main motor shaft spins freely—torque is 
small here and failure of lubrication may 
stall the works. 

Should the shaft drag, pry the cover 
off the motor side and drive out the shaft 
as shown on the next page. Clean it by 
twisting it inside a folded strip of fine 
abrasive paper. Wipe it clean, run light 
oil into the motor bearing to soak the 
wick inside, and replace the shaft. 
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WHAT'S INSIDE the motor unit? (Don't 
open your own.) The two rings at right 
are driven by the split-phase magnetic 
field between the pole pieces. Power 
goes through the gear train to the small 
pinion at left of case. 


screws out, you can lift the motor as- 
sembly free and twist the sealed unit 
out from between the pole pieces. 
Gumming up of the gear train inside 
the case results from leakage or evapora- 
tion of the original lubricant, and its 


POWER UNIT of this timing motor has 
shaped coil under the notched pol 
(above right). The moving member, or rotor, 
is a thin stamping with either four holes, like 
the one above, or narrow slots all around it. 


PRICK-PUNCH A SPOT on the rim of the case, 
directly opposite the drive pinion (nowhere 
else!). Tap-drill for a small screw. Don't poke 
the drill in far. Turn the tap in only enough 
to form threads (center photo). Squirt in pene- 
trating oil or cleaning solvent, shake hard, 


contamination with particles worn off the 
moving parts. You can buy a new unit, 
but it is usually possible to salvage the 
old one. Follow the step-| ep picture 
captions. 

Adding too much oil to the gear case 


eens 
TO REMOVE MOTOR SHAFT, rest the case on 
blocks or vise jaws as shown here. Place a 
small nail or thin punch on the end of the 
out. Take care 


shaft in the rotor and drive 
not to dent or bend the rotor itself. 


shake the fluid out, and repeat. Then put in 
a few drops of trating oil or oil-kerosene 
mixture. Close the hole with a screw anda 
small leather washer. If you have no tap, make 
a smaller hole. Plug it with a piece cut from 
the thick part of a wooden toothpi k.. 


after flushing it out may make the clock 
run slow. Shake out the excess, or blow 
it out with a medicine dropper. Cleaning 
and oiling the unit every 12 to 18 months 
should keep this type of mechanism run- 
ning indefinitely. 


A BENT ROTOR may draj 
just enough to. keep tl 


ing with a knife p 
rotor back in working shape. 
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Next Month: A toy car that rolls or rocks 


How to Give an 
Old Sink a Lift 


Five dollars’ worth of redwood 
ends dishpan stoop and gives 
you two handy storage shelves. 


ROUBLED by an old kitchen sink 
that’s a back-breaking 30 inches from 
the floor? You can give it a face lifting, 
and add two storage shelves and the 
modern look—all with five dollars’ worth 
of 1” redwood, a few pipe fittings and 
odds and ends from your scrap box. 
Shape the legs first. They should be 
long enough to put the drainboard 36” 
above floor level. One leg will be bolted 
to the original leg bracket under the 
drainboard and the other to a bracket on 
the sink bottom. 
Next, cut the shely 
few inches longer t 
Measure the leg cross se 
two shelf heights and cut rect 
holes in the shelves to correspond. Slip 
the shelves in position and anchor them 


making them a 
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BOLT LONG. 
LEG 70 REAR 
DRAINBOARD 
BRACKET 


with some short sections of angle iron. 

Tailor the facing strips to fit flush with 
the drainboard and sink edg 
sloping end-cuts give the boards an in- 
ward tilt toward the bottom. 
Now, uncouple the drain and fi 
fittings, take out the bolts that a 
the sink to the original metal legs, and 
lift the sink clear of its wall hangers. 
Raise the hangers to the desired height, 
and with nipples and elbows extend the 
hot- and cold-water pipes up and out- 
ward to ene with the holes in the 
sert a drainpipe extension 
either above or halo the trap. 

Bolt the leg-and-shelf assembly to the 
undersink brackets and slip the sink back 
on its wall hangers. Recouple the faucet 
and drain connections. 

The sink-facing assembly is attached 
to the wall with L-shaped brackets and 
held up at the front by a redwood arm 
projecting from the leg under the drain- 
board. For further support, a piece of 
light drill rod is passed through the un- 
used leg bracket under the sink and bent 
forward to a countersunk bolt connection 
with the front strip. 


How to sound condition your basement workroom 


Much of-the enjoyment and relaxation of working in your basement can be spoiled by disturbing 
ise. Cut down the annoying effects of power tools, hommering, ond sawing by sound condi- 

ing your basement with o ceiling of Armstrong's Cushiontone® or Perforated Temlok Til 
sides absorbing noise, these tiles provide an attractive ceiling finish you can install yourself. 


omical wood fiber materials. Both Cushiontone Stort by nailing up 1" x3” 


‘and Temlok Tile are low in cost, attractive in appeor- seasoned wood furring strips at right angles to the 
ance, They are factory-finished, can be washed or 1s on 12” centers. Furring should be shimmed 
repainted if desired. Cushiontone's noise-trapping where necessary to provide a level surface for nail- 
holes are arranged in an attractive “Full Random” ing or stapling. ting ceiling is ploster, gyp~ 


pattern, while Temlok's perforations are in neot th, firm surface, Cush- 


straight rows, 


You'll have @ good- 
looking, practical ceiling that will solve your base- 
is or four staples with 13” legs for each ment noise problem permanently. In fact, your 
With Cushiontone, use flathead or collar nails family will probably be so pleased with the new- 
shallow-drilled corner holes. Noitheads should be found quiet, they'll want you to sound condition the 
nails at least 33” longer than thick- kitchen, den, and TV room with Armstrong's Cush- 

iontone or Perforated Temlok Ti 


3, A profesional cusured by the speciol 
° el joint on Temlok Tile, Use four 114” 3d box . 


materials decler will be glad to 
ntone, Perforated Temlok 

«@ free booklet on Cushiontone and Temlok acoustical ceilings, write Armstrong Cork 
Company, 3911 Washington Avenue, Lancaster, Pennsylvania. 


ive you full d 


Temlok® * M-67® Monowall® * Hordboards * Insulating Wool * Counter-top Cement 


Million-dollar thrill 
for as little as *5?5 


—watching your first photo 
appear out of nowhere 


's so easy to print your own snapshots! 
You can do it with the room lights on! 


Watch a picture you've taken appear as if by 
magic on a blank sheet of paper in the developing 
tray. We wager you'll get the thrill of a lifetime! 

It’s all so easy with the Kodak Velite Paper 
that’s included in Kodacraft Outfits. You can 
print a picture in daylight or under any type of 
electric light ordinarily used in your home. 

The pictures below show how really simple it 
all is. As little as $5.25 can start you off. Your 
best friend to see is your Kodak dealer. 


BY 


20 sees. Place neg- 


60 sees. Remove 


Developing and Printing Outfits 


are designed for ease of use, contain all 
basic equipment. Kodacraft Printing 
Kit, $5.25; Kodacreft Photo-Lab Outfit 
(illustrated), $9.75; Kodacraft Ad- 
vanced Photo-Lab, $14.95. 


Place in fixer. Take print 


ative and Velite Paper in 
printing frame and expose 
with 100-watt bulb in re- 
flector of gooseneck desk 
lamp at 8 inches. 
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Velite Paper and place in 
developer. Rock tray 
gently. Picture will appear 
in about 60 seconds. You'll 
scarcely believe your eyes. 


drop into stop bath and 
agitate 15 secs. (Isn't this 
an easy way to make extra 
prints for friends—or per- 
sonal photogreeting cards.) 


from stop bath and place 
in fixing bath, Soak for 
5-10 minutes. Wash in 
running water—then dry 
in blotter. 


No elaborate equipment needed 
to become expert at this hobby 


Start right now in 


your kitchen sink 


Once you've enjoyed the thrill of printing your 
own photos and gained some experience, you'll 
want to develop your own film—and eventually 
make big, dramatic enlargements, 

‘The modestly priced Kodacraft Photo-Lab 
Outfits have everything you need to start off. 
Later on, as you advance, you'll want to add such 
pieces of Kodak equipment as are shown below. 
Equipment arrangement should allow a smooth 
flow of work from printing frame through de- 


Hendy combination funnel 
Kodak Combination Fun- 
nel provides 3 si 


Kodak Photo Blotter Roll 
prevents prints from curl- 


es of 


ing. $2.88 funnels. $.85 


Automatic print- washing. 
Kodak Automatic Tray 
Siphon attaches to water 
faucet. $4.50 


‘sefelamp. For en- 

black-out kitchen 
window—use Kodak 2- 
way Safelamp. $4.50 


Eastman Kodak Company 
Rochester 4, N.Y. 


veloper, stop bath, fixing, and washing with 
everything compactly grouped so operations can 
be performed with a minimum of steps. If there's 
no lamp socket over the sink, safelight can be 
placed on extension cord. 

Your Kodak dealer can give you valuable help 
on this project. Among the literature available 
is the booklet, “Developing, Printing and En- 
larging,” which you'll find extremely useful. Why 
not see him before the weekend? 


Low-cost timer. Kodak 
Timer (with split-second 
hands) can be restarted 
without resetting. $7.95 


Hobbyist takes negatives 
up to 214 x 33, inches. 
“'Cold-light" protects neg- 

New-type, easy 
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Graduated Grinding Rest. A dime-store 
protractor enables me to grind tool bits 
to specified angles, and to regrind them 
with a minimum of waste by resetting the 
rest to the same angle. 

One piece of angle iron is mounted on 
my grinder parallel to the wheel shaft on 
a piece of flat stock. Another, notched 


Centerdrill Without a 
Lathe. Shafts can be 
centerdrilled — accurately 
in a drill press. For shafts 
from X” to %”, you need 
a set of 5 machin 

ings from X” to ¥’ 

diameter and 1” long, 
with 1/16” walls, so that 


they will telescoy 
The photo shows a 


ye 
shaft being centerdrilled 

The %” bushing is 
slipped on the shaft, the 
%” bushing goes into it, 
and the X” bushing, in 
the ¥”, guides the drill. 
If the hole is to be 


fits, and ther 
ae | the desired size. 


Nontack Welding Surface. Copper makes 
a fine top for welding tables because the arc 
will not tack work to it, but it is expensive 
in big sheets. Many sheet-metal shops will 
sell cheaply scraps of sheet aluminum, 
which serves the same purpose. It burns 
through easily but, by moving work around, 
almost the entire area can be used before 
the sheet has to be replaced. 


nge to 
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around the wheel, pivots on a bolt near 
the upper comer of the stationary angle. 
The protractor is attached to this piece 
a indicator to the other. Angle grind- 
ing is done on the side of the wheel. In 
the full-down position, the rest is auto- 
matically at 90° to the wheel side.—Warren 
W. Lacey, Queens Village, N. Y. 


Gauge Chases Threads. Fine threads cut 
in the lathe may seem tight because of 
microscopic chips. A hardened-steel thread- 
ing gi can be used to clean and deburr 

it s or other soft metal. 
nt a square-ended bit in the tool 
post as a rest, and with the work turn- 
ing slowly, apply the gauge 
John J. McGuckin, Ridgewood, N. 


‘SHEET ALUMINUM 
(BOLT ON OR CRIMP 


Sven EDGE) AG STEEL PLATE 


Please turn to page 238 for more shop tips 


Your car will start fast with patented 


Whatever the weather . . . just touch the starter and 
your full-firing Champion Spark Plugs go to work! 
Champion's exclusive FIVE-RIB insulator design 
protects you against electrical “flash-over” due to 
dampness—a major cause of hard starting. 


Compare a FIVE-RIB Champion with an 
ordinary spark plug and you'll see why. 


Champion’s insulating surface is greater because 
of its ribbed construction, Exterior electricity is 
diverted and spent before it can short out a damp 
plug. Tests prove this gives you as much as forty 
percent more protection than smooth insulator 
types under the same conditions. 

Get the jump on winter now. Let your Cham- 
pion dealer install a set of rive-rts Champions 
when your car has its winter change-over. 

You'll get going, and get where you're going, 
with Champions! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


INSIST ON FIVE-RIB 
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Cement as Drilling Fixture. Oddly 
shaped work can be hard to hold even in a 
drill-press vise. With a lot of identical pieces 
of this kind to drill, I gouged an oversize 
hole in a block of wood and filled it with 
common iron cement. One of the workpieces 
was lightly oiled and pressed into the soft 
cement in the desired drilling position. 
When the cement was hard, the oiled 
piece was removed, leaving a cavity that 
held each piece in precise alignment for 
drilling.—R. H. Richter, Detroit. 
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Fishline Stops Lathe. 
With a big repeat run on 
hand, some means of stop- 
ping a lathe at a prede- 
termined spot was needed 
in a hurry. A length of 
fishline was tied to the 
half-nut lever as shown at 
left, looped back through 
a screw eye, and run 
along the lathe bench to 
another screw eye and the 
motor switch. The oper- 
ator chucked each piece 
and started the lathe. As 
the carriage neared the 
end of the cut, the line 
flipped the switch off 
For reliable tripping 
each time, be sure to u 
nonstretching line or pr 
stretch it before rigging 
such a stop.—Floyd Mc- 
Guckin, Ridgewood, N. J. 


Cutting oil can be had for the tak- 
g in any kitchen. Bacon grease, poured 
into a can to harden, can be applied with 
a small brush just as it comes from the c 
tainer. Heat generated by turning or thread- 
g promptly melts it on the work. 


= 


Brush as Soldering Aid. One of those 
brass-wire brushes sold for treating suede 
shoes makes quick work of cleaning metal 
prior to soldering. It’s also handy for wip- 
ing the tip of the iron.—Gilbert C. Close, 
Hawthorne, Calif. 


Take this folding rule, Only the inches are like 
other rules. Even these last longer. The sticks are 
extra thick and plastic coating protects the mark- 
ings against wear. 8 in. brass slide extends 6 inches 
either end, or may be removed to measure where 
rule won't fit. Rule opens to even numbers . . . 
folds to convenient marking gauge for even inches 
from 2 to 12. Ask for Stanley “100 PLUS” No. 
X226, $2.75. 


Try this nail hammer. Stanley solves the problem 
of hitting ‘em where you ain't . . . at least where 
you can't reach to hold and hit — over your head. 
The claw grips the nail, the slot seats the head . . . 
you reach over your head and start the nail, Then 
finish the job with the business end of the hammer. 
Ask for Stanley NAILMASTER No. 51%. $3.35. 


Stanley 
Stanley 


Yes, 1 want a copy of Tool Catalog No. 54, 


Name. 
Address 


City — 


TOOLS + ELECTRIC TOOLS = 


HARDWARE + 


Inspect this screw driver. Here's a tool that 
deserves inspection . . . that'll stand it. This is a 
professional tool, used for years by craftsmen in 
industry, in the home shop. It does more than drive 
screws. With this “Yankee” you drive and draw 
one hand, thanks to ratchet action and quick- 
return handle. It's fast and easy. Ask for “Yankee” 
Spiral Ratchet Screw Driver No. 130A. $7.70 
(Includes three different size bits). 


Look for Stanley and “Yankee” when you look for 
fine tools. Use coupon for free catalog. 


THE TOOLBOX OF THE WORLD 


STANLEY] Toode 


‘A Division of The Stonley Works 


STEEL 


STEEL STRAPPING 
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SPEED-DIAL (¢:;) on NEW 


SHOPSMITH* Mark 5 


Find the right speed for any job and you're on 
the way to safer, more accurate work. Now 
SHOPSMITH with Speed-Dial makes it easy to 
find the exact speed... makes accurate work 
possible for everyone. 

Just set exclusive Speed-Dial for the job you 
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PINPOINTS THE RIGHT 
SPEED FOR EVERY JOB! 


want—Saw, Jointer, Jigsaw, Dadoing, Sanding, 
etc. No bothersome belts and pulleys to 
change. No more “next best” speeds to spoil 
your craftsmanship. An infinitely variable selec- 
tion of speeds from 700 to 5200 rpm. 


TM. Reg. U. S. and Foreign Countries 


For sawing — Crow-cutting, ripping, do 

doing, molding . » « each has a separate 

Speed-Dial setting. Powerful 9” ‘lrcular saw cult 2” 

jn at 45° angle, Adjustable extension table 

supports work up fo 48” from blade. Quick-change saw 
arbors for eaty blade switches. 


For drilling-Ditterent Speed-Dial settings 
to cover @ complete range of drilling 
plastics. Vertical Orill Press drills to center 
of [d);” circle, handies floor drill press operations with 
up to 58” between chuck and floor . . . has depth control 
dial and ready-mas 


jl as | 


—~ 
Swi foe 
* For wood turning-Individual Speed-0i 


Want a SHOPSMITH 
for Christmas? Let us help. 
Clip and mail coupon right now 
We'll write to your favorite Santa and 
tell her what wonderful things you could do 
"7 for the whole family if you were to receive a 
SHOPSMITH Mark 5 for Christmas. 


See the new SHOPSMITH Mark § at your hardware or local 
Montgomery Ward store. It's the modern power tool that 
comes ready to plug in and go to work. No extras to buy. 
Complete with powerful built-in %-hp. motor and bench. 


‘Only $269.50! 


For sanding tndividual Speed-Dial set- 
fings for coarse, medium and fine sanding 

metal or wood. Big 12” disc has 113 39. in. 

of tanding surface, Dise feeds Into work. Depth control 
dial and built-in jigs assure precise duplication of work 


E> — For horizontal boring-tow-speed settings 
for large-diameter boring. Other ‘Speed- 

Dial settings for doweling, routing, shaping. Unlimited 
capacity for drilling In a horizontal plane: Rigid fence 
diiling. for 


stable table height mal 
sy and accurate. 


‘Another SHOPSMITH Mark 5 exclusive 

New POWER MOUNT! Add jointer, jig 

bandsaw, etc., with twist of a handle, one turn of 

2 seticrew. Complete range of Speed-Dial settings avail- 
able for every POWER MOUNT operation 


p------------------ 


MAGNA ENGINEERING CORPORATION 
Dept. 277-A, at foctory nearest you. 
12819 Coit Rd., Cleveland 8, Ohio, OR 
Menlo Park, California. 


Please put the SHOPSMITH bug in the ear of 


rush me FREE 20-page SHOPSMITH catalog. 


Name. = 


Se | 


| 

| 

1 

1 

1 

1 3 
: — 
1 

1 

1 

i 

| 


City_______State 


Lo-= =a = eae | 
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Don’t throw them away; magnet 
wire can make them as good as 
new, and more useful than ever. 


NE look at the hair-fine wire on ear- 
phone bobbins may convince you 
that rewinding them would be a hair- 
raising job. But it’s actually easy to do 
if you use ordinary magnet wire. The 
result is a pair of low-impedance phones 
that match radio and TV output trans- 
formers, have good tone quality, and can 
be driven hard before they distort. 
You can use such phones for testing, 
letting children listen when you want 
quiet, watching late TV shows after 
most of the family is asleep, or as under- 
the-pillow speakers for bedside radios. 
Take the phones apart and remove the 
fine windings by cutting across them 
with a single-edge razor blade. Wind 
two layers of No. 28 cotton-enamel wire 
on each pole piece in the same direction 
and with the same number of turns. 
Connect the starts of both windings and 
bring the other ends to the binding 
posts as in the drawing below. This will 
make current flow in opposite directions 
through the two bobbins. 
Connect the cord so that the two 


HOOKUP FOR LI: 
phones. Wire a 
coil of speaker as abo 
are plugged i 

or otherwise insulate 
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from the hot chassis. 


ENING to a radio or TY set with converted ear- 
Josed-circuit phone jack into leads to the voice 
we. Speaker is silenced when the phones 
On AC-DC radios, mount the jack on the cabinet 


phones of a headset are in phase, To 


check this, touch the tips to a 1%-volt 
flashlight cell and see whether both dia- 
phragms move in the same direction. If 
not, reverse connections to one phone.— 
Arthur Trauffer, Council Bluffs, Iowa. 


WITH BOBBINS REWOUND for low impedance 


(foreground), this earphone is ready for reas 
ane! years of service, Horseshoe magnets 
Berge replaced with like poles touching. If 


n doubt, hang one by a thread and bring oth- 
er near it. Poles that repel go together. 


FOR SCORES OF 
MONEY-SAVING 
Sa JOBS 


homecraftsman of 
hobbyist needs 
— 


are 

Perfect gift to give or receive . 

useful all year ‘round. Each kit includes: 

© Weller 8250A Soldering Gun— 
250 watt: 

© Famous Kester Solder—general 
purpose spool 

© Soldering Tip—for all kinds of 


only'{os 


MODEL 8250AK 


© Smoothing Tip—for mending 


© Cutting Tip—tfor plastic 
© Wrench—for tip interchang 
© Instruction Booklets—handy 

soldering and homecraft hints 
© Metal Case—for storage and carrying 
Nothing else to buy for soldering, sealing, cutting, mending, 
Joining and smoothing. Makes professional results easy. 


Junior 


SOLDERING GUN 


© New, Compact Design 


© Heats in 5 Seconds = 

@ Over 100 Watts 
© Trigger Switch Controt Mi 

© Dual Spotlights 


The ideal homecrafiers’ soldering tool. 
No other soldering gun or iron offers the 
professional quality, practical features and 
low price of the Weller JUNIOR. 


THE FINEST TOOLS FOR THE FINEST CRAFTSMEN 
ELECTRIC CORPORATION 
806 Packer St., Easton, Pa. 


SOLDERING GUNS ¢ SOLDERING KITS »« POWER SANDERS 
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Emery Cleans Typing Eraser 

‘A TYPING eraser won't smudge the 
paper if you clean it first on an emery 
board kept conveniently taped to the 
typewriter. Brush the er dirt off to the 
side so it can't fall into the ine. 


Toggle Can Be Made Quickly 

To MAKE a sk oa 
bolt quickly, cut a 
lengthwise slot on a wav rary} 
short piece of light NSEeT™ Ace 
angle iron, just wide 
enough for a bolt. 
Turn a nut X” on the 
bolt. Lay it against the 
inside of the angle 
iron. Insert the toggle 
in the wall and pull 
the bolt out toward 
you, then screw the 
bolt together. The an- 
gle i l_ prevent 
the nut from turning. 
=C. H. Hardy, Los 
Angeles. 


Rubber Holds Small Glue Jobs 

Next time you have a gluing job that 
is too small or irregular to handle con- 
veniently in a clamp, get a long piece of 
model-plane motor rubber and wind it 
around the assembly. 

Start in the middle and work back and 
forth toward the ends, stretching the rub- 
ber as you wind. Tuck in the ends. Most 
glues and cements will not adhere appre- 
ciably to the rubber.—Roy L. Clough Jr., 
Bristol, N.H. 
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How | Made My Ladder Safer 


By Andrew Vena 


WHOOPS! JUST AIR as I drop my foot while 
descending the top section of my extension 
ladder which I frequently use by itself, T keep 
forgetting the maker omitted a rung at this 
point because of the locks. So. . + 


IN GOES A RUNG, a piece of %4” pipe welded 
to two 3/16"-by-1%"-by-12” seed Bare in an 
H-shaped assembly. The lower ends of this are 
fastened by the lockmounting bolts while the 
top ends are held by two extra carriage bolts. 
Washers space out bars so locks can work. 


NOW, THAT’S MUCH BETTER! The new rung, 


rigid ‘and safe, eliminates the 


sibility of a 
long, jarring d'op to the ground. 


THE GREATEST INVENTION SINCE THE HAND SAW ... 


New (nm) DeWalt"Power Shop” 
the expertin you! & 


Today, AMF De Walt® “Power 
Shop” is everywhere known and 
accepted as the one really safe, 
accurate, easy-to-use machine. It’s 
so designed that even the 
inexperienced can expertly do 
everything in home 
woodworking. 

Whether you're modernizing, 
decorating or repairing your 
home, AMF De Walt is your 
best investment. See it 
demonstrated today. At your 
De Walt Dealer's or fine 
hardware and 


brings out 


department stores. 


All these exclusive extra-value advanta 


Ldeces pyoet womis ereveabbe 
‘and easy to follow. 


"LUS BIG CAPACITY and mony more extra- 
‘alue feotures~all explained in new FREE 


: 
i his coupon today! 

"AGE COLOR BOOKLET! Hy son eee 
H 


Pleose send me free illustroted booklet “The 
Scan Invention Sine The Hend Saw" showing 


expels soves money ln ony 


D E r\\ ALT etc fend ns fee Tiveprint “Building A 


POWER TOOLS Address. 


City... 


De ; Penns. U.S.A. 
IN CANADA: De Welt Canade ltd., Guelph, Ontario 
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and you'll never be embarrassed if a stuck 
relay or grounded wire makes your hom 
break into a noisy solo. Just pull the switch 
to break the circuit quickly, 


MASKING 
Tare 


A mailing tube can save you the trouble 
of masking your car's radio antenna next 
time you want to do a partial or complete 
body refinishing job. Just slip the tube 
over the end of the telescoped antenna. 


SCREWDRIVER 


DEE 


This screwdriver stays aligned with car- 
buretor adjusting screws while you give 
your full attention to tune-up jobs. Make 
the screwdriver from 5/16” rod and draw 
on a tight sleeve of rubber hose with a 4” 
extension to fit over the screwhead. 
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A snowplow won't backfill your driveway 
if you dig a notch about 18” wide and 8” 
long in the snowbank in the direction from 
which the plow will come. This gives the 
plow blade a chance to dump its load be- 
fore it reaches the shoveled-out drive. 


Please turn to page 248 for more auto hints 


Compare the 


SKIL S 


with any other... 


at only 


‘4950 


MODEL 526 


Sic PCR A 


Here’s why it's your best buy 
For building, remodeling, repairing, or 
ng things, the new SKIL Saw 
«d for you! Only SKIL “know 
produce this value leader 


Je to handle it's everythin, 
nade SKIL the outstandin, 


name in portable saws. 


That's 
new SKIL 


acany price—before you spendacent!” 


‘Compare the 
—with any other, 


Compare the features, the balance, the 


workmanship, sturdiness, power and 


versatility! Then remember—that the 


Only $39.95 more... Converts name “SKIL” on any power tool 


taal, means it’s the best money can buy. 
SKIL Saw to all-around combination tool Gulp Sitter an Ba 


ask you to compare! 

Compare these Features! 

No other saw at this price 
can match them! 


makes your portabl 
Saw an accurate, ¢ 
arbor bench saw.’ Con 
nation meets all sawi 
needs . .. Portable saw for 
building or remodeling 
jobs—plus a bench saw 
for precision furniture or 
cabinet work. SKIL Saw 
Table Combination, only 
$89.45. 


A 
ste ee Xb 
EAIEEET cane meee sume | 


$2655 with geared chuck Sanderu7- 4050. Sander Pobsnee 
‘Made any by SKL Corporat, format SKILEAM, lnc, S012 Eston Av, Chicago 3, T= bets: SNR Touma mm bo i 


Oversize Motor... Ball and Anti-Friction 
Bearings . . . Built-Ia-Bevel and Depeh Ad- 
justment.... Telescopic Safety Guard 
Trigger-Type Switch ... Sturdy, Die Cast 
Aluminum Housing. ..and many other 
SKIL-made “firsts 


Si SHOP (4 
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MOKE Hints trom the Model Garage 


cur OFF 
FRAvED 


PORTION 
‘OF STRAP END 


Metal tabs made from linoleum rug bind- 
ing and riveted over the strap ends of emer- 
gency tire chains will eliminate fabric fray- 
ing and speed up the job of threading the 
straps through finger-freezing wheel slots 
and chain buckles. 


A lug wreneh is always handy and the 
spare-tire retaining nut won't get lost if you 
braze the nut to a short piece of pipe and 
weld the pipe at right angles to the center 
of the wrench, Make sure the pipe will 
admit the retaining-rod end. 
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ACCELERATOR. 
TYPE PEDAL 


LARGE PEDAL 
15 EASY TO FIND 
wim Foor 


No floundering to find the headlight-beam 
switch, when you hinge a replacement ac- 
celerator pedal over it. Rivet a plate with 
a hole in it to the bottom of the pedal, slip 
the hole over the switch button and mount 
the pedal on the hinge plate. 


ey — ee a 


KEEPERS CLING TO THE 
MAGNETIZED VALVE STEMS 


Magnetism can be used to hold the 
keepers in place during reassembly after a 
valve job. Stroke the ends of the valve stems 
with a powerful alnico magnet before drop- 
ping the valves back into the block. The 
small keepers will then leap to the stem, 


Rockwell-built DELTA 24” Scroll Saw 


ONLY THE FINEST I$ GOOD ENOUGH 


The Delta 24” Seroll Saw is—beyond all doubt— 
the finest scroll (or jig) saw made—at any price. 
Proven through years of punishing produc- 
tion operation, it is the accepted standard in the 
woodworking and pattern making industries 

What better recommendation for your home 
workshop—where superior, more professional 
projects demand real quality and soundness in 
the tools you 

Only on a Delta Scroll Saw can you expect Delta 
Quality “extras.” This versatile machine euts 
up to 2” thick, yet also cuts the most de! 
veneer. Since it is available in both 4-speed aad 
ble-speed models, you can cut metal and 
plastics as well as wood. Removal of the overarm 
converts it to a saber saw of unlimited capacity. 


DELTA cunury rowee soos 
Anatierroava by ROCK Well 


And the unique Delta design makes it possible for 
you to cut from front, side, or from any angle 
of approach. 

See for yourself the simplicity—the genuine case 
of operation—the basic quality built into this Delta 
24°" Scroll Saw. At home and in the finest cabinet 
shops there is no better scroll saw. Let your Delta 
Dealer Demonstrate it for you (he’s listed in your 
classified directory under “Tools” or “ Machinery”), 
or send the coupon today. 


DELTA QUALITY MAKES THE DIFFERENCE 


anne e ci nnnatnancncieoaceasaeh 
Delia Power Toe! Division, Rockwell Menufecturing Company’ 
S24 | North Lexington Avenve, Piiburgh &, Po, 


i i 
| ‘ 
| Ci Pleo vend Det AB-S4 Cotolog ! 
1 Cees reed noe of my neretDeha Deser H 
| Some { 
oe H 
| cy___covay ! 
i 


novemser 1954 249 


sandths oversize, would surely come 
here, where the metal was thinnest. At 
least there would be cylinder-wall distor- 
tion, Or maybe, he thought, there had 
been no freeze-up on this car, Where 
would that possibility leave him? 

Gus looked grim, and then a slow 
smile formed at his mouth. How many 
times over the years had he leaned 
against this bench thinking that he was 
at the end of his rope? Yet always, some- 
how, things had worked out. They 
would this time, too, he decided. 

He had water and he had oil, he told 
himself, in passages. At what places that 
he hadn’t thought of could these two 
possibly meet? Gus visualized the con- 
struction of the engine block, Nothing 
but a crack, he decided, could put water 
in the timing-gear case; but the chances 
of its being there were so slim that the 
water must be running down there from 
the valve compartment. Gus moved for- 
ward, intent on pulling valve, springs 
and guides, for a closer inspection, when 
Barney Overholtz came into the garage. 
i, Mr. Wilson,” he said, and then 
fell on his car. “Gosh!” he ex- 
‘ou're working on it yourself.” 
Gus drawled. “Stevens and 


“Yeah, 
Bartlett tell me that your guarantee has 
expired, They won't do anything.” 


Gus Puts Bill on the Cuff 


Barney’s trustful eyes rested on Gus’s 
face. “Golly, Mr. Wilson, I won't be able 
to pay you for a while, because right now 
I'm broke. I had to pay Mr. Kleiber, over 
at Stanfield yesterday, for a new water 
pump. The left-hand one wobbled.” 

“Don’t worry about it,” Gus said. Then, 
thoughtfully: “You say you put on a new 
water pump yesterday?” 

Cus found his mind chewing on a 
startling idea. The water pump had been 
put on just before water appeared in the 
crankcase, Was there any connection? 
Gus recalled that there was a small oil 
hole drilled from the valve compartment 
through the block, to meet a similar hole 
in each water pump. Oil flowed down 
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these holes to lubricate the water pumps. 
But this was grabbing at straws, Gus 
told himself. No one had ever heard of 
water traveling along a pump shaft, up 
these oil holes into the valve compart- 
ment, He peered into the valve com- 
partment again, but could see nothing. 
He began to pull the new, left-hand 
water pump. 

“What are you doing now?” Barney 
wanted to know. 

“Grabbing at straws,” 
grimly. 

With the pump off, Gus probed down 
the oil hole. It ran on a slant from a point 
within a half-inch of the pump rotor to 
the pump shaft. But this one had been 
inaccurately drilled. The side of the hole 
had broken out into the pump water 
jacket. Pressure from a filled radiator had 
forced water up the oil hole and into the 
front end of the valve compartment, 
where it ran down into the timing-gear 
case. 


Gus told him 


Trouble at Long Distance 


“Out of a million water pumps,” Gus 
said disgustedly, looking at it, “maybe 
‘one was badly drilled like this. And you 
had to get it, Barney. Goes to show that 
when a workman does a sloppy job, it 
can hurt someone a ,thousand miles 


id thoughtfully, “a 


s," Barney 


should always do things real care- 
ful, like you do, N ir, Wilson, 
“Me?” Gus chuckled. “Why, I'm not 


careful. I just bumble around, grabbing 
straws. This one was awfully thin.” 
The phone rang again 
“We've been thinking,” Stevens said 
over the wire, “about that car we sold 
ewspaper boy. You fix it up, Wilson, 
and bill us . 

“Goes to show, Barney,” Gus grinned, 
“that folks are more honest than we 
sometimes give them credit for. Stevens 
won't have to pay, on account of the 
faulty pump, but that man has a con- 
science, after all.” END 


NEXT MONTH: Gus backs into Christmas. 


BE SURE YOUR NEW SAW HAS «eT LT/ARBOR 


a — BOX MECHANISM 


NOW UNPRECEDENTED 
ACCURACY, EFFICIENCY 


HARLEY EARL 


DESIGNERS 


You can DO so much MORE so much 
BETTER with the GREAT NEW @2¢@as, 
America’s Finest CIRCULAR SAW! 


Now, more than ever, your basic home shop tool . . . 
the great new ATLAS table saw. More accurate, more 
versatile, safer, and easier to use than any other type 
of saw . . . hand, power, or combination. Now you can 
rip longer stock and bigger panels. You can miter, dado, 
and shape with greater accuracy and smoothness. Tilt/ 
arbor box mechanism gives unprecedented strength, 
rigidity, and accuracy:. .. maintains perfect blade align- 
ment regardless of height, angle or load. Entire mech- 
anism is balanced with motor to give effortless, accurate 
settings. Many other exclusive features, including dual 
V-belt drive and grip-form miter gauge. Study the new 
ATLAS before you invest in any type of saw or combi- 
nation tool. See your nearest franchised ATLAS dealer, 
or write for free literature and dealer's name. 


There is on ATLAS power tool for every wood and metalworking 
requirement; each excels in precision and performance. 


itch is always ot your 
Aingertips. 


MAIL THIS COUPON TODAY 


ATLAS PRESS COMPANY 

1125 N. PITCHER ST, KALAMAZOO, MICH. 

‘eo send me FEEE LITERATURE chectad below ond the same of 
TI T}or We. 3061 Ciealor Sev 8° No, 3021 Greater Sow 
i 
ON ee 
rsa ____ 
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1125 m. PITCHER st. 
KALAMAZOO, MICH. 


SPARK PLUG CARE 


When tuning up, be sure to sand-blast electrodes and 
porcelain on all plugs, to remove metallic oxide coat- 
ing, Then inspect threads to make sure they are sharp 
and not rounded off. Rounded threads will not form 
a good seal with threads of the cylinder head, and will 
cause loss of power. Take 
an old plug, with good 
sharp threads, and cut a 
groove through the threads 
with a 3-cornered file. Use 
this plug as a die to cut 
the carbon from the 
threads in the cylinder 
head. Then remove plu 
and clean cylinder hea 
threads with compressed 
air before installing new 
plug. Such carbon causes 
poor plug performance by 
restricting heat transfer, 
and can cause a compres: 
sion leak, 


FRE NOTOH 
TAs 


ay 


Individualenginesoper- HOT PLUG COLD PLUG 
ate under varying condi- (ONG MSUUTOR  sHoeT wSuLATOR 
tions. If an engine runs cool, a hotter plug will in- 
crease operating efficiency. Such a plug has a longer 
white insulator and retains heat to burn oil vapor that 
may get past valve guides, in worn engines. Do not 
use a hot plug in an engine with good compression. 
Cool plugs, with very short insulators, should be used 
only if engine operates under very hot running condi- 
tions. Be sure your new plugs have sharp threads to 
make a good seal in the cylinder head. 


DOES YOUR STARTER JAM? 


‘Then get a starter wrench. Remove live wire from 
battery, hot wire from starter, and use starter wrench 
to remove starter from engine. Clean screw drive and 
pinion with kerosene (not gasoline!) and check pinion 
spring for possible damage. Lubricate drive screw and 
pinion with engine oil. Make sure armature shaft is 
not bent; see that drive spring screws are tight. Then 
Femove any burrs from teeth of starter ring gear, a8 
these could cause starter pinion to jam. 


VALUABLE MANUAL FREE! 


‘When you re-ring, give your engine 

the heat-fighting, friction-fighting 

endurance of the finest in chrome 

rings—KromeX Ring Sets! Mil- 

lions of road miles have proved their 
superiority, Write for the free illus- 
trated manual, “MORE POWER, 
Less Gas, Less Oil,” which may 
save you a lot of money. Address 
SealedPower,Dept.H-Il, Muskegon, 
Michigan. 


Sealed Power 


PISTON RINGS 
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'55 Pontiac Is New All Over 
[Continued from page 133] 


a matter of 


‘engine speeds, Mostly 
valve timing. 

The Pontiac V-8's torque peak occurs 
at an r.p.m, that, with a Hydra-Matic 
transmission, becomes a road speed of 
about 64 miles an hour, That means zip 
for passing, with less time on the wrong 
side of the road. The engine’s top horse- 
power, incidentally, is produced at a 
higher r.p.m.—4,600-than that of any 
other U.S, passenger-car engine present- 
ly made. 

In refurbishing the entire car, the 
Pontiac Division has gone by the book 
of current, accepted design. It reflects 
everything conservative in the attitudes 
of its parent corporation, GM. (You 
could almost swear to the impression 
that Pontiac dallied over its new engine 
until the grayheads around the shop 
satisfied themselves that the overhead- 
valve V-8 was here to stay!) 


Pontiac Is Fifth in Sales 


The vehicle contains nothing sensa- 
tional. That's in keeping with its 29- 
year tradition. It’s also in keeping with 
the thinking of a management that for 
15 years has sold more cars off the show- 
room floor than any other company save 
the Big Three—Chevrolet, Ford and 
Plymouth—and Buick. Men with a good 
thing don’t take needless risks, When 
they design cars these days, they un- 
consciously think back to the early 1930's 
when Chrysler almost met disaster with 
a piece of exotic styling. The Chrysler 
Airflow made sense to everybody but 
the public. It was a sober, harrowing 
experience to Detroit. 

Like that on all the other cars lately, 
the hood on the ’55 Pontiac is down. The 
fenders are up. On the Star Chief the 
driver can see all four. Control knobs 
are recessed to discourage any intent to 
suicide by impalement. Despite a nar- 
rowing of the car, seats are wider—the 
styli simply got rid of air between 
the sheet metal and the cloth trim. 

The fresh-air intake for the passengers 


[Continued on page 254) 


with new squeeze bottle 


Here's a ready-to-use glue that’s strong enough for 
y all your light woodwork projects and 
. glues 


pra 
fepalr jobs. It's quick setting, drics c 
wood, paper, cloth and all porous materials. Try 


Elmer's Ciue-All in the new. handy, plastic appli- 
« get the large 8-oz. workshop size at 
leading hardware stores. Write for folder: The 


cator bottle . 


Borden Company, Chemical Division, Dept, 
PS-114, 350 Madison Avenue, New York 17, N. Y. 


COMPLETE 
PROFESSIONAL 


TUBE TESTER 
OMI FDASO 


Sensational new 
accurately and eas 


tubes: ineleding. picture. tubes*) 
shorts, leakages and opens. 
TEST YOUR OWN TUBES — SAVE 50% 
omest price tester @ New 
Fifitubes @ Detaled a, 
‘adapite available, only $4.50 


SAVE! ORDER DIRECT! 


Send check or money order, for only $$_ to 
ne and pay balance plus 


Keep Model 208 ten days, if not completely sat 
ished return’ instrumeat for full refund — no 
explanation needed ! 


TESTMASTER, INC. 


280 LAFAYETTE STREET 


Now-for tougher drilling jobs 


NEW B&D 3/4” Utility Drill! 
a 0938" 


cel Here's a new drill, 


7 specially geared and 
powered for tougher-than- 
(ordinary jobs! Its powerful B&D- 
built universal motor drives up to 
% "diam. twist drills, 34° wood bits, 
its, and 14” Hole Saws. Per- 
fect for advanced craftsmen and light in- 
stallation and service work. See your B&D 
dealer today! 


Get this 
Complete 
%" Utility 
Drill Kit— 
» only $64.95 
<3 2 mA Pees 
wood augers and & twist drills nr nee! bos 


ample space for other items. Ideal for electricians, 
plumbers, carpenters, etc. 


Bek Dans saws send 250 in coin for 

try, Handy Tipe” booklet fullotidens J 
and for home jobs. Write: Bob ~ 59) 
Davia, Home Service Dept Sia,“ 
‘Par bacgle Decren Mea. Ce 

LT 


fon mourTeT, Shor, Peas AND HOME 
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FOR YOUR HOME 


OUTDOORS~These gay holiday figures send an 
old-fashioned Christmas greeting from roof, porch 
or lawn, Build these 30” and 40” figures with 
minimum time and expense. Simply trace the full- 
size Eusi-Bild® Pattern onto the material and cut 
out. Full instructions, and directions for decorat- 
ing, are included with each pattern. The coupon 
below is your order form. 


The major material used is Homasote Type RD. | 


Weatherproof and crackproof, this strong material 
saws and nails easier than wood, takes any paint 
or stain, lasts for years — indoors or out. 


INDOORS—The unusual 
valance-bookease, shown at 
the right, frames your win- 
dows — offers ample space 
for books, record albums, 
etc. — conceals the curtain 
rod. This is only one of 18 
practical make-it-at-home 
Suggestions to be found in 
the three new Homasote 
“idea” folders. Plans for 
chests and cabinets, details 
for a room in the attic, warmer, quieter 
floors, or a waterproof cellar — all are to be found 
in these folders. To secure all 3 booklets —a 
valuable addition to your make-it-at-home file — 


kindly include 10¢ for handling costs. 
“T. M. Reg. tasl-Bild Pattern Company 


HOMASOTE 


cessses+ fof which send the following 
3 folders— Ide © Santa Claus Pattern—35¢ 
Reindeer Pattern—35¢ (O) Sieigh Pattern—S0¢ 
1 Jolly Snowmen Pattern—3s¢ 
NAME......... 
ADDRESS 
crTy... 


My lumber dealer 
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"55 Pontiac Is New All Over 
[Continued from page 252) 

is right back where it was on almost all 
automobiles before World War II—up 
under the windshield. The postwar anxi- 
ety to cut holes under the headlights and 
duct the exhaust-fouled air garnered 
there back through the hot engine com- 
partment has run its course and history 
is repeating itself. (Just like yesteryear's 
outside spare tire, which, plucked from 
the luggage compartment, is once again 
riding modishly on the’ rear—only at 
extra cost.) 

Tubeless tires are standard on the new 
Pontiac (see “How to Patch Tubeless 
Tires,” p. 205) 

A roof a full 2% inches lower gives the 
car a sleeker look. It also, a distinct plus, 
gives it a lower center of gravity to hug 
the turns. Yet the drive-shaft tunnel in 
the floor is no higher. To achieve that, 
Pontiac borrowed a leaf from Oldsmo- 
book and canted the automatic 
on to the side. And, credit the 
if the road clearance is any 
lower, it would have to be measured 
with a microscope. 


Low Bridge for Tall Drivers 


Lower cars necessarily sacrifice en- 
trance room. Pontiac's cutout for the 
front door had to be shaved at the top 
by an inch and three-quarters, Six-foot 
drivers may growl. 

But everybody will be pleased with 
the speedometer. A switch on the Buick 
barber-pole speedometer (PSM, Feb. ’54, 
p. 146), it tells even a hyperopie driver 
instantaneously how many knots he is 
making when the motorcycle cop ap- 
pears in his rear-vision mirror. He 
doesn't have to search for the needle on 
the dial. A disk, appropriately red, creeps 
across the dial as the accelerator goes 
down, to lodge against and sharply mark 
the figures. END 


Candid Comment 


Judging from some of the couples we see, 
bad accidents can also happen while hunting 
husbands.—Wall Street Journal. 


Now the EASY WAY to Sand Do-It-Yourself Jobs! 


makes an expert 5 
ful 30 
ft for only e 


@ Specially designed by experts in the belt- 
sander field, the Homemaster brings to the Do- 
It-Yourself user all the know-how and exacting 
‘able manufacture... at the 3 Tokes off paint, 
tool of this quality. surfaces furniture, 
ter, easier-to-use tool that's 
the hands of the non-profes- 
ies with smooth, straight-grain 
for wood, com- 
ceramics, glass. Excellent for 
vertical and overhead work. 


@ See your dealer or drop postcard for name of near- 
est Homemaster retail store. Porter-Cable Machine Co., 
2471 N, Salina St., Syracuse 8, N. Y. 


IDEAL XMAS GIFTS FOR “BIG” and “‘LITTLE’’ HANDYMEN 


3-pe. Stilson Pattern | chit “CAREER” COSTUMES 
WRENCH SET Complete CARPENTER OUTFIT 


Three-piece, Sulton Pattern | 


£ Fits windows, 
ns, doors. 


Pipe Wrenet 2 | our work, Just 


! 
1 
1 je 
1 renches Brand new re- | $4810 
FOR HAND OR ELK port 
‘TRIG DRILL. Hobby | 
8 t 
1 
| 


Ty 3-pe. ADJUSTABLE | oh 4 
rpayWRENCH SET | “quthentic ENGINEER'S OUTFIT 
41/10" up to and including "1/4" 8 LY p l¢g 
ule “edges eats ‘one | 1 q 
eo a 
vdunidened and” de 1 i} \ striped Jacket with omelal RR 
aver Ee 2.69 bes | EM Siete s ned bandene here 
TIME SAVER | Goa TaenisT GRADE | |\| Suciark Seitind 


GEAR CHUCK | (3 fot ne $5598 ald 


WESQHY Jr. MECHANIC'S OUTFIT 


Real professional coverall. in 


ich Biades are thin and | 
unique in design for speedy 


faster, cleaner cut with less power. No 
sharpening of blader new ones are ens- 
{iy Inserted. Complete set as 

thown ‘only $ 
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=~ 


SUPPLIES (2.0 


FROM HARDWARE 
TO HOBBY SUPPLIES 
LOOK IN THE 


‘YELLOW PAGES’ 


OF YOUR TELEPHONE DIRECTORY 
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| by surgeons. TI 


How Gadgets Save Lives 


Many dramatic operations now performed, 
such as operations on the heart and blood 
vessels, would not be possible without 
gadgets. One is the Potts ductus clamp. 
When it was first developed by Dr. Willis J. 
Potts of Chicago, professional surgical and 
medical jour re not interested in pub- 
lishing a report about it bec 
considered just a gadget. Now surgeons use 
it so much that the manufacturer has diffi- 
culty in supplying the demand. 

Dr. Potts’ clamp squeezes a blood vessel 
so that blood does not flow through it a 
spill out, yet without damaging delic 
blood-vessel walls. The clamps have 
very small and perfectly aligned teeth, so 
evenly placed that there is no undue pres- 
sure at any one point and therefore no 


| injury. Another of Dr. Potts’ inventions is a 


knife that opens after it has been inserted 
in a blood vessel. 


Operating on a Shoestring 


ly are used 
nds of an 
amp to 


Shoest 


gs, white ones, ac 
fit over the 
instrument called the Foss colon 
keep the clamping ends from slipping. 

ome of the surgeon's stitching is now 
done by a stapler. It is known as the V 
tz suturing apparatus and is used for the 
first suture, or stitch, line in stomach dis- 
sections. Its jaws open and then close over 
the cut pieces that are to be stitched and 
then a special mechanism releases tiny 
metal staples to hold the edges togethe 
urgeons can now button up hearts that 
have holes in them with nylon and Lucite 
buttons. Each of these buttons is made in 
halves, which fit together something like a 
snap hook. One half is pushed through the 
heart hole by a special instrument and then 
is pulled back so that teeth on the flat side 
of the button catch in the tissue of the 
heart's dividing wall. The other half button 
is then fastened to the first half. 

A plastic ball for remedying a heart condi 
tion has been devised to help people with 
a heart valve that does not close. Some 200,- 
000 persons are living today with this de- 
fect. The plastic ball is fastened into the 
aorta with nylon rin; When the blood is 
pumped into the big artery, the ball valve 


| moves forward to let the blood through. But 


if the blood starts to rush back into the 
heart, the ball valve moves back and closes 
the opening 


Giveag for 


DREMEL Moto-Jig Saw is the 
Basic Workshop Tool. . .Used 
hy Thousands Who Enjoy an 
ALL-FAMILY HOBBY 


DREMEL is, \4eeal 
duction tools /3vitin a 
in ROTARS MO= 
TOR. (Donot contisewith 
“vibrator” ty SOs Saws) 
The DREM Ei aaiaas 
n cat 18" wood. 
prea metals, plas- 
even be wae 


Only the DREMEL has # 
4-way blade holder. It 
saws in Amy direction 

handles any length stock, cuts even the 


most intricate serolls. ONLY 


coh a ae anon eR) $2S-BO 


blade under steady tension, lengthens complete with rotary motor 


ae 10 Project Plans Furnished FREE 


‘The DREMEL fies « 45° Uilting table. Also a 
raises and lowers so Vow an tise every tooth os alice,“ of a 


in the blade! 


FAMOUS GIFT... DREMEL TOOL OF 1001 USES! 
GRINDS © CARVES © DRILLS © ROUTS © ENGRAVES © SHARPENS 


DREMEL MOTO-TOOL I= the fastest 


ils NO. 2 
xe 


with $97.85 


Rian she SeSRS Sette 


RACINE, WIS. 
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Studebaker’s New Surpris: 
(Continued jrom page 13: 


The President’s performance with the 
same block is, of course, enhanced by 
bigger valves, a bigger muffler and a four- 
barrel carburetor. 

The same kind of surgery was done on 
the Commander engine for °55. With an 
actual reduction in piston displacement, 
from 233 to 224 cubic inches, the engine 
has been boosted from 127 to 140 horse- 
power. 

As for the Champion, a Studebaker 
engineer who dotes on keeping track of 
took a ’55 job on a trip 
He didn’t drive “about 


3.7 gallons of gasoline, regu- 
lar grade,” he said. “I had six people in 
the car, with their luggage. I drove half 
the distance at 55 to 65 miles an hour 
and half at 40 miles an hour, and I got 
21,7 miles to the gallon.” 

The Champion engine, an L-head six, 
remains under-square. Its bore and 


Package 


stroke were three by four inches for 
1954. The new engine's are three by 4%. 
The longer stroke provides more torque 
at low speeds. 


Engine Block Is Sweet Sixteen 


It's a tribute to this efficient little en- 
gine that the bloc 16 years old. For 
those with a nostalgic bent, that first 78- 
horsepower Champion engine, vintage 
1939, had a bore and a stroke of three by 
3% inches. Piston displacement was 164 
cubic inches, compression 
horsepower output per cubic 
The 101-hp. Champion for ’55 has 
placement of 185 cubic inches, compre: 
sion ratio of 7.5-to-1 
cubic inch of .546. 


, and an output per 
END 


Slippery Article 


jack from a walk, little Phyllis res 
‘We saw the funniest man, 
the sidewalk talking to a % 
Farmi 


IT SMELLS GRAND 


ONCE YoU CATCH 
‘THAT THRILLING SCENT 


BY PLEASURE PLUS— 
YOUR, HEART'S CONTENT 
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LOAD uP Quick 
‘You'll SEE WHATS MEANT: 


IT CANT BITE! 


SIR WALTER RALEIGH’S BLEND OF CHOICE 
KENTUCKY BURLEYS IS EXTRA-AGED 
TO GUARD AGAINST TONGUE BITE. 


24-PAGE BOOKLET ON 

PIPE CARE. JUST WRITE 
TO: SIR WALTER RALEIGH 
DEPT, F4, LOUISVILLE, KY. 


New Easy Way to 
DRY CLEAN RUGS 
Earn Big Money! 


‘Only AMERICAN has 


New wonder-way to dry clean rugs can start 
you earning big money! Full or part time. Homes, 
Stores, offices are prospects. Amazing American 
ALM-13 machine with exclusive new Float. 

‘Action Whirling Brush does the work. Spread 
dry-cleaning material on rug . . . guide ma- 
chine while brush whirls material into rag 
fibers. Out comes grease, grime, dirt! Pick up 
with vacuum. Can use rug immediately. Clean 
on location, Make rugs new-looki 
mum investment. Write today for det 


z. waxing 


BIG PAY SANDING FLOORS 


Get ahead in, fax-xrowing building Geld! 
Be's'foor surtacing contractor and. sand 
both inew and old floors. No. experience 

fhearaings, weady’ work with 


arfacing,” enclosing 25 cents ia 
coin or stamps to cover banding. 


MERICAN 


FLOOR SURFACING MACHINE CO. 
So. St, Clair 


WRITE ® 


Buita Your Own 
POPULAR SCIENCE 


ANSISTOR 


POCKET RADIO 


This booklet tells how to do 
a job that will last for yea 


In clear, easy-to-follow directions, this tells 
how to replace your worn-out Nereens with 
Alcoa® Aluminum Screening. Low cost 
aluminum. screening, woven from Alcoa 
Alclad Screen Wire, will last for years 
won't stain your sills and siding. 

Better hardware stores and building sup: 
ply yands carry Alcoa Sereening. Look for 
the Alcoa label. Send in coupon now. 


ALCOA 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America 

1929-1 Alcos Building, Pittsburgh 19, Pa. 
Pleose send a copy of your booklet that tells 
how to install Alcoo Aluminum Screening. 


Nome 


Get Good Performance 
the Way Big Fleets Do... 


Commercial Motor Freight, 
Inc., Columbus, O. Uses Fed- 
eral-Mogul Engine Bearings 


Around the clock, and across the na- 
tion, our big truck fleets carry Amer- 
ica’s goods to market. 

Dependable engine performance is es- 
sential. As do many fleets, Commercial 
Motor Freight, Inc., relies on Federal- 
Mogul engine bearings to help main- 
tain delivery schedules. 
Federal-Mogul Oil-Control bearings 
have led the replacement field for 30 
years—because of quality! Enjoy thi 
quality in your passenger car dr 
for business or pleasure. Ask your 
mechanic! FEDERAL-MOGUL SERV 
ICE Division, Federal-Mogul Corpora- 
tion, Detroit 13, Michigan. 


for New Power . 


FEDERAL-MOGUL 


Oil Control Bearings 


BEARING 


(MANUFACTURERS see 
urononve Feat 
a 
INDUSTRY 
SINCE 1899 fea’ 
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Silent Screams Carve Hardest Materials 
[Continaed from page 100) 


School of Dental and Oral Surgery, With 
his collaboration, and the assistance of 
other leading dentists and doctors, Cav- 
itron researchers undertook to develop 
the idea. First step was to adapt the ma- 
chine tool's principle to a small hand 
tool, suitable for a dentist's use. 

‘A succession of experimental models 
resulted. First drilling experiments were 
on extracted teeth, Later, a dog and a 
chimpanzee were given samples of pain- 
less dentistry. 


Painless Drilling—in 50 Seconds 


Then, last July, Dr, Oman and a col- 
league, Dr. Edmund Applebaum, an- 
nounced the first use of ultrasonic drill- 
ing on human patients, Writing in the 
New York State Dental Journal, they 
told of filling cavities in four persons’ 
teeth; in a typical case, the drilling took 
only 50 seconds. All four reported no 
pain, even in drilling highly sensitive 
teeth; and the resulting fillings proved 
satisfactory in every respect. 

So new is ultrasonic dentistry that 
more investigation will precede its gen- 
eral acceptance. But studies to date show 
only one difference, in effect on the liv- 
ing inner part of a tooth, between con- 
ventional and ultrasonic drilling. The 
new way runs less risk of damaging 
tooth structure by heat, or by “gross” or 
tangible vibration. 

The encouraging trials ha 
production model of the ult 
tal tool, now ready for what its 
sors call further 
this was written, the first 100 were 
being produced and distributed to s 
lected dental schools, clinics, and clin- 
ical investigators in private practic 
By early next year, 1,000 more should 
be available. END 


Sign of the Times 


‘Near its school, a small Ohio town posted this 
suggestion: “Use your eyes, save the pupils.” 
—Hudson Newsletter. 


Swedish Steel pg 


ee 


SANDVIK 
FISH & HOOK 


Brand of Quyality 


Next time you're in a hard- 
ware store, ask to try a 
SANDVIK Handsaw. 

Its_genuine Swedish Char- 
coal Steel cuts faster, smoother, 
and stays sharp longer. Fully 
taper ground .. . extra high 
crown . . . perfect balance and 
full size easy grip make a big 
difference over ordinary sa 

So try it! And when you buy 
it, you've got yourself a fine 
tool... for a lifetime! 


Write for SANDVIK Folder 


47 WARREN ST., 


“or FREE CATALOG 


for 

America's Foremost 
money: 
MECHANICS’ 
TOOLS 


NEW YORK 7, N.Y. 


‘Snap-on Tools Corporation 
8060-K 28th Ave., Kenosha, Wi 


Send me free catalog. Occupation 
Nam 
Address 


City 


Zone Stote. 


HOW TO QUIET YOUR CAR 


—and do “1001” jobs around the house 


Handyman” folder 
shows over 40 ways 
you ci se L-O'F 
Super-Fine. 


This handy free folder shows you 
how to do a variety of jobs around 
the house with fine-fibered, easy-to- 
apply Super:Fine Fiber-Glass. A few 
of the suggested uses include: Hot- 
water tank wrap e Garage-wall insu- 
lation box linere Comforter pad- 
ding e Shrubbery wrap e Auto tool wrap. 


Buy Super-Fine from your local hard- 
ware, lumber, or building supply dealer. 


Lo 
STEM FIBER- GLASS 
Es} 


Libbey-Owens-Ford Glass Compan; 
Fiber-Glase Division as 

49-114 Wayne Building 

Toledo 3, Ohio 

Please send_me, FREE "Tips to the Handyman" 
folder. showing how to quiet my car and make over 
40 household improvements with Super'Fine Fiber: 


Name. 
Address. 
City. 


Zone___State, 
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Fred A. Short, 
service station 
proprietor of Los 
Angeles, Cal., says: 
“If your oil filter's 
clogged, put in a 


Purolator Refill 
atom 


#* Right here, in the book that 
came with your car," it says— 


Change your Oil Filter 
every 5,000 miles" 


*17 out of 18 leading car makers recommend oil 
filter changes at least every 5,000 miles, on the 
average, depending on driving conditions. 


Grit and sludge in the oil stream can damage 
delicate engine parts . . . run up expensive 
repair bills. Protect your engine by putting in 
new Purolator Oil Filter Refills regularly. 

If you've driven 5,000 miles since changing 
your oil filter, it’s probably clogged. Install a 
new Purolator Micronic Refill—right away! 
Costs as little as $1.60. More car makers specify 
Purolator than any other oil filter. 


PurOlator 


Void finst O81 FILTER 


“There's a Purolator engineered 
for every make of car,” says 
Mr. Short. “We use them for 


all the cars we service.” 
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Russians Cram to Beat Us in Science 
{Continued from page 107] 
cent feature anticipated the use of super- 
sonic and high-frequency radiation for 
mining, driving vehicles and farm ma- 
chinery, and the transmission of power. 
Speculation is published regarding the 
use of subterranean heat, storage of 
energy, extension of human life to 200 
years and the breeding of new animals 
and plants. Treatment of such subjects is 
serious and analytical. In the same way, 
stories on rockets to the moon touch 
only on the practical problems and 
limitations of space travel. 


SF Advances “Struggle for Progress” 


Recently the magazine announced a 
“science-fiction” contest, But readers 
were adyised that their stories must 
“open before youth the forward march of 
bold creative thought and the struggle 
for progress.” 

But for all this shift to the Govern- 
ment’s new line of “a better life,” em- 
phasis remains on knowledge as the key 
to boosting production, The magazine is 
only one weapon in the campaign for 
universal technical indoctrination. 

A young Russian begins his study of 
science at the age of seven in a com- 
pulsory school. Reading lessons begin 
with elementary nature studies. At 10, 
the child spends 12 out of 27 hours 
weekly on science and related subjects. 
At 13, over half his time is given to them. 
This is standard throughout theU.S.S.R. 

A universal 10-year course is now be- 
ing introduced, and the transition is to 
be completed in all large towns and in- 
dustrial centers by next year. The 
change-over is to be nationwide by 1960. 
Thus at 16 every Russian boy and girl 
soon will be sweating out six hours a 
week of math, five of physics, three of 
chemistry, and one each of astronomy 
and mechanical drawin; 

Some 1% million Russians were en- 
rolled at universities and technical col- 
leges last year. While the total is less 
than that in the U.S., the number of 
science students was substantially larger. 


[Continued on page 264] 
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Russians Cram to Beat Us in Science 
(Continued from page 262) 

Available figures indicate that 50 per- 
cent of Russia’s entire student body, or 
750,000, may be science majors. Com- 
parable U.S. figures show a considerably 
smaller percentage. The number of 
American graduates has been dropping 
steadily, while Rus: has been rising. 

The Soviet Government is devoting 
one-eighth of its budget, nominally $15 
billion a year, to education. This goes 
into student grants, teachers’ pay and 
new buildings. Millions were spent on 
the “Palace of Science” in Moscow, 
which opened last September. 

This massive complex includes a 
floor main building, 1,000 laboratorie: 
148 lecture halls and a 5,750-room dormi- 
tory. As everywhere else, each of the 
17,000 students is training for a specific 
job, and he moves into one on graduat- 
ing. There is no such thing as a liberal- 
arts course in Russia. 


Workers Auend Factory Schools 


The Soviet drive for skilled manpower 
doesn’t stop with formal schooling. 
Nearly 8,000,000 workers are now at- 
tending spare-time factory school: 
Specialized vocational schools are main- 
tained for each branch of industry. 
About 1% million young workers—a third 
of them girls—are taking two-year 
courses in machine tools, metallurgy, 
mining and 250 other trades. Beyond 


this, a whole network of clubs, libraries 
and adult-education courses reaches 
every corner of the countr 

In a country where 30 y 0 only 


one in four could read or write, the 
Russians are racing ahead to implement 
Stalin’s call for “a whole new stratum 
of new engineers and technicians.” Be- 
hind the Soviet’s spectacular industrial 
advance a huge brain-cramming machine 
is working overtime. END 
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How Hi-Fi Records Are Made 
(Continued from page 127) 

If the music is loud, the grooves must be 

spread as far apart as feasible, to prevent 

the stylus from cutting across the lands 

between them. If the music is soft, the 

grooves can be bunched together. 


What the Recording Curve Is 


The instant that a cutting stylus be- 


| gins to record music from a master tape 
| on a master disk, the “recording curve” 


is in operation. 

This is a convenient way of referring 
to the extent to which technicians ampli- 
fy the high frequencies (treble notes) 
and reduce, or attenuate, the volume of 
the low frequencies on the master tape 
in the process of transferring them to 
the master disk, It is done electronically 
and automatically by the cutter amplifier. 

The reason it is done is that low fre- 
quencies at natural volume would cause 
the cutting stylus to fluctuate so violent- 
ly that it would cut through from one 
groove to the next. High frequencies at 
natural volume would cause the s\ to 
cut such tiny squiggles in the grooves 
that they would tend to be lost among 
the granules in the lacquer surface of 
the d Consequently, the lows must 


| be restricted and the highs boosted to 


prevent distortion when played back. 

But if you were to play this master 
disk exactly as recorded, the lows would 
be anemic, the highs unbearably shrill. 
Consequently, hi-fi playback amplifiers 
are so constructed that they exactly re- 
verse the recording curve, boosting the 
lows precisely as much as they were orig- 
inally attenuated, attenuating the highs 
precisely as much as they were original- 
ly boosted. The net result is to make the 
music sound as nearly a ible as it 
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Their Tallest Tales Are True 
[Continued from page 116] 
feeling useful. People turn to him to set- 
tle arguments. They may also ask him for 
forecasts. That isn’t part of his job, but 
anyone really interested in the weather 
can make a good guess about what lies 
ahead. Furthermore, since he is dealing 
with his own neighborhood, he may 
sometimes do better than the official fore- 
caster, who deals with a wide region. 
One Saturday morning this last April, 
Arlington Race’s wife wanted to drive 30 
miles to do some shopping. She asked 
what the weather would be. Her husband 
checked the thermometer: it stood at 32. 
He looked at the sky: cloudy. The air felt 
damp. “Better not go,” he advised, “We're 
going to have snow or sleet.” Within a 
few hours, an unseasonable snow and ice 
storm had made roads all over the coun- 
ty almost impassable. 


Amateurs Watch Nature's Signs 


Here are some other tips amateur ob- 
servers have found helpful: 

Storms usually are accompanied by 
warmer weather. So if the temperature 
rises at a time when it normally falls— 
late afternoon and night—you can guess 
there will be rain or snow. 

After a storm, the temperature usually 
drops. If it doesn’t, clear weather won't 
last. 

A ring around the moon signifies the 
approach of wet weather. A storm far to 
the west has thrown off thin, high-flying 
clouds and the ice crystals in these 
clouds, playing tricks with light, form 
the ring. The closer the storm, the big- 
ger the ring. 

On moist summer mornings when there 
is no high wind to prevent the air from 
heating, rising and condensing to form 
the clouds that grow into thunderheads, 
it is fairly safe to forecast a thunderstorm 
before the end of the day. 

If there’s dew or frost on the grass in 
the morning, look for a clear day. They 
don't form when the atmosphere is full of 
moisture and the sky is cloudy—condi- 
tions that precede a storm. 


[Continued on page 270) 
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Their Tallest Tales Are True 
0 268 


ed fro 


After several days of cloudy weather 
in winter, expect snow. It’s likely to be 
a good, deep fall if the temperature holds 
steady somewhere below freezing, the 
wind increases, and the snow comes 
down at the rate of an inch or more an 
hour. 


He Did It the Easy Way 


Some years ago a cooperative observer 
in the Hudson River Valley had acquired 
such an excellent reputation as a fore- 
f met st at the 
y station decided to investigate. He 
found his man living on a dirt road well 
out from town: 

Without introducing himself, the mete- 
orologist said he understood the old 
man forecast the weather so accurately 
he often beat the official Albany forecast. 

“That's right,” the farmer told him, 

“How do you do it?” 

“Just use things everybody knows,” the 
farmer answered, “like dew in the morn- 
ing and the kind of clouds.” 

“Nothing else?” 

“Well, smoke, of course—in winter 
when it goes straight up, that means a 
storm. And chickens and birds oiling 
their feathers—that means storm, too.” 

“You're sure that’s all?” pressed the 
man from Albany. 

“Well, there is one thing more,” the 
farmer admitted. “Some darn fool in 
Albany sends me a weather map and a 
forecast. 

The visitor nodded, hopefully. 

“And whatever he says,” the farmer 
went on, “I say just the opposite.” 


Observers Stick to Their Jobs 


About 20 of the cooperative observers 
have been taking records more than 50 
years—and for each year of service, the 
Weather Bureau estimates, they have 
given the Government the equivalent of 
about 12 eight-hour days. Another 75 
have served between 40 and 50 years. 

The present dean of these volunteers is 
Henry Crisler, a newspaper publisher in 

[Continued on page 272} 
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Their Tallest Tales 


[Continued from page 
Port Gibson, Miss., who began taking 
records in 1891, The next year, George 
W. Richards, now 82 and a farmer at 
Maple Plain, Minn., opened a station, 

John W. Barr, 86, a farmer near Vic! 
ery, Ohio, began making observations in 
1893. Father Adelhelm Hess, a Bene- 
dictine monk, has been keeping the 
station at Conception, Mo., since 1894— 
along with being a professor of Latin and 
Greek and a country pastor. 

Incidentally, Sam Pearson—characte 
ized by the Bayonne, N.J., Times as 
man who has conducted a love affair with 
the weather for half a century”—has 
turned his hobby into a business, Upon 
his retirement recently from a New York 
bank, he opened an office as a consulting 
meteorologist and was elected a profes- 
sional member of the American Mete- 
orological Society. 


True 


No Help Wanted 


Are there any openings for cooperative 
observers? Officially, the Weather Bureau 


, cooperative ob- 
do die, or move away, or even—a 
few—resign. Also, the network of stations 
shows some blank spots in thinly popu- 
lated areas, mostly in the Rocky Moun- 
tain States and the South, 

But you've got to get to those instru- 
ments every day at the same hours, not 
excepting Sund: You are subject to 
telephone calls at any time from some 
darn fool with some fool question, And 
all you get out of it is the loan of a 
shelter that looks something like a bee- 
hive; plus two thermometers and a rain 
gauge—all in all worth maybe $100. Plus 
maybe a few dollars now and then as a 
witness in a court case. Plus the thanks 
of the darn fools who telephone you. 
Plus the knowledge that you are helping 
to build up—for the use of people today 
and a hundred years from today—a true 
picture of the American climate. END 
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Please send FREE Syncro Saw-and-Sa 


Santo urges you to 
for Syner's RCE Git 
ell jg saws. and 
aco periormanee 
otto eos. Mal coupon 


‘ui TooLs 
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ENCLOSE YOUR OWN PORCH 
WITH 


CAEARVIEW. | } 


JALOUSIES 


Mts easy te cone 


nationally known manufac 
heavy 7/32" thick glass louvers 
frames, extruded to accommodate insect screens. | 


Write for details today 


SCLEARVIEW. 


LOUVER WINDOW coRP. 
2625 Elm St 3318 S. W. 2nd Ave. 


Sone sae tertres il eon 
Ferme eae snd 3 


My Tt 108 an eee 

Wane das at 
recess. ite inet 
FL BiFeoni ciate 


he pace ies 


aE ees 


UNIVERSAL HOMES INC 


ARDIAN BLOG. DETROIT 26 


Ee ST ace. 
7 not just a place 
See 


@ A SUMMER RESORT 
@ A HUNTING LODGE 
© A MOUNTAIN HIDEOUT 


@ INDEED .... A YEAR 
"ROUND HOME 


$22.50" 
Kansas 


| ms 
| Kansas ciry SPITS Co. * 


BRONZE FOUNDRY 


Schools and Home Workshops 
Make your own castings of alumt- 
num, copper. bronze, sliver: Foundry 
Ses are, available Th Whee, sizes ine 
2400 De 


last Furnaces, 
‘342.00 f0.b: 
Free Circular 


NOW; 


Dallas, Texas Ft. Lauderdele, Fla. 
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THE QUICK-WAY TO SHARPEN 
ALL CIRCULAR SAWS 


: SS 
SPEEDY RIVETS 
simply swat 
with a hammer 


Fasten leather, cloth, paper, 
plastics. Quick, secure, per- 
manent repairs .. . ideal for 
erafiwork, too. Simply make 
aihole in cach part to be fast 
ened, push rivet together 
through holes, place on firm 
surface and swat with a ham- 
mer. Gilt, nickel, black, brown 
finishes. ‘Large (6 per card) 
or small (10 per card) sizes. 


AT HARDWARE 
COUNTERS 
EVERYWHERE 


15¢ = 
salsa THE @ LINE 
3229 S. Ashland Ave., Chicago 8, lil, 


AN UNUSUAL OPPORTUNITY!!!! 


German Precision 
Calipers & Micrometers 
UP TO HALF REGULAR PRICE 


Famous 


Caliper 001" & 1/128" 
im eck. 
Caliper 0017 & 1/1287 nn 6.00 


Genuine Leather Case for above ealiper 73¢ each 
INTER-CONTINENTAL TRADING CORP. 
_90 WEST STREET _NEW YORK 6, W. 


+ WELDS, CUTS, HEATS «+ 
No Attachments Needed 
PREST. O-LITE Oxy-Acetylene Outfit 
Slices through heavy steel; welds sheet and 
ight plate. No limit to the repairs you can 
make or useful things you can build. 
Only $76.50. 
© Oxygen and acetylene in cylinders sized to 
meet your needs. 
Write today for free descriptive booklet. 


LINDE AIR PRODUCTS COMPANY 
[ADivision of Union Carbide and Carbon Corporation 
BW East 42nd Street [Ta New York 17. W.¥ 


‘Finest PowerTools Made 


Millers Falls 
%" Drills and D: Kits 


Wont © real glutton for work? That's just what you'll 
get when you buy @ Millers Falls 1” electric drill. They're 
light, compact, loaded with power. Drill holes up to 14” 
diameter in steel, up to 1” in wood. 

‘And thot’s only the beginning. With the many attach- 
ments avoiloble, you can pol nd off point, 
wire brush, buff, grind, wax furniture n sow wood 
‘ond metal 

Best of all, when you choose @ Millers Folls 14" Drill 
‘or Drill Kit, you can count on finest quality money con 
buy. Ask your hardware deoler to show you the power: 
packed No, 1814 Drill with Jacobs Geared Key Chuck 
(shown obove), $22.35. Or the No. 814, same but with 
Hillers Falls Precision Hand Chuck, $19.85, They're both 
outstanding volves. 


Hf your dealer hasn't these fine tools in st 
hhis'nome and we will glodly see the 


Everything 
ering, son 


NEW Power Tool Bulleti 


showin 
of high-performance sleciric tosis. Free 
Store, or send Toe to cover melting ond hon 


MILLERS FALLS COMPANY © Dept. 


MILLERS FALLS 
TOOLS 
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Get This NEW 1955 
Craftsman Catalog of 


wooD 


AND WOODWORKING 
TOOLS AND EQUIPMENT 


Yoodworking 
ing 
Materials acyl 
for the 


Wo 


9 


worker ond 


His Shop! 


ret 
ir best. most complete source of 
d'dumestic and rare 


y to, help ps 
ming’ conte WRIT 
DAY 


| CRAFTSMAN WOOD SERVICE CO., Dept. B-411 
| 2729 5. Mary 51. Chicago 8, Il 


I Enclosed find 25¢. Rush me new WOODWORKERS CATALOG 


| "aNotooK 
I wane 

| Aooaess 

| cary Zone. STATE 


21G rorutak science 


New Optical 
Radioactivity Detector 


GEIGERSCOPE 


Now you con check minerals for 


STANDARD MODEL 
power miiction! with 

Signol strength, usable In bright 

3 


MASTER MODEL 


SURPLUS “sx SAVE % 


OVERLOAD 
SPRINGS 


ars and rucks, Front, and 
08 


= 


NKMAN MANUFACTURING CO. 


MODERN 


LAWN MOWER: 
SHARPENER 
Service departments of 


ef into gFindine post 
fon. Gatoline and oil 
Femaun in engine while 
Sharpening. po disman= 
Hing of wheels, roller or 
handle, The Moder is 


Ir it isn’t a Modern it can't be Modern 
(Prices subject to change 
ithout notice) 


4. MODERN MEG. CO. 


NEW Gov. Release! {~~ HOMELITE “‘Carryable” 
GENERATING PLANT | 
$444.00 


Carrying handles 
for easy portabil- 
ity. Fits eosily in 


with de) 
LOW COST 
HOBART 
WELDERS 


SUPPLY LIMITED! INMEDIATE DELIVERY! ORDER FROM AD 
FREE Cotolog of Compressors, Motors and Welders 


BERTS ELECTRIC CO., D J. Grand, Chicage 22, i 


ermin you \ 
foot with equol wove, Fis fl ) 


New AC Welder 


has Remote Control 


vichly ta the, gutide emer 


SPORT CAR & 
CHILD'S 2 Pass, 
MOTOR CAR 


THE ONLY 
SPARK PLUG 


WITH PATENTED 


CORALOX 


INSULATOR 


BOX P-114, Troy, Ohio 
Wlthous obligation send information or tems 


NENT MAGNETS—MILL 


fea 904277 


citt : REPS] | MAKE YOUR BOY’S XMAS IN ‘54 
Ideas ICCC LM | EXCITING AND EDUCATIONAL— 
Se | 


cits FOOL ATTACHMENTS 
POWER PLANER! 


SAVES TIME AND WORK | 
ON MANY Joss | 
Tdeal for Btting doors, | 
smoothing. rough edges 


$1295... 


outting “depth 
Strong alloy Wie 


WILSON'S OF CLEVELAND 


425 Lokeside Ave., N.W. * Clevelond 13, Ohio 


AUTOMATIC | 


MAKES NEW 


PROFITS 


$495 
a HOLE SAW 7’, | 


Arity 


ATADDIN MFG. CO. ease". seme 


EASIEST WAY TO FINISH 
o- | FURNITURE and WOODWORK! 
For HEALTH and COMFORT Your 


Home Needs PROPER HUMIDITY 


Gethealthful arin your home with proper humidiy | 
‘season. Monn fro}, the finest 
, easily attached 


DO-IT-YOURSELF SPRAY 


Only spray that 
Seals as it Stains 
WALNUT, MAHOGANY, 

CLEAR, MAPLE FINISHES 


es ing WOOD PRODUCTS 
Munising {Eee sng INE 


qs ee 
THE CLEVELAND HUMIDIFIER COMPANY 
ark_Av land 


Tf rorutak science 


hy d ALL 
UALR SURPLUS SALE rea tea 


‘A.C. ELECTRIC 
PORTABLE ELECTRIC BRAND NEW! SELF-PRIMING GENERATOR 


LIGHT PLANT ALU BRONZE & URFOSE PUMP 


ete 39.800. ee 


AK LCI-TUMBHYDRAULIC SPEED REDUCER! 


i> muue vue with FINGERTIP CONTROL 


5 ‘OPEN CENTER 
HYDRAULIC CONTROL VALVE 


Sree tte—Toaeay omen rte conta ag 
anova cn ata 
Be ee 
lod. Can’ be used. as’ 
Tea ner 


AN OUTSTANDING BUY! 


ss ei 21.50 
HEAVY DUTY 12 VOLT D. C. GENERATORS 


ROBAN SUPPLY CO. o» Kail BAe 


1139 S. WABASH AVE., CHICAGO 5, ILL. Purthase Order 


NEW! THE DO-ANYTHING, GO-ANYWHERE POWER SAW! | onoex ropay [Toni nin CO. 
USE IT INDOORS, OUTDOORS, UPSTAIRS, DOWNSTAIRS! / wniecichowine | Bert Fo? 


17 $39.95 te ancoved. 
tt Ruth TOTE-SAW, 


Saw Straight Lines, Curves—in Wood, Plastics, [try totesaw 
Metal—Even '/," Solid Steell . 


G) TOTE-SAW (== 


1 
1 
rt 
a, 
namic Complete with Bui i. {tens 
Whether you're tiling bath, remodelin Chssinay 
pret) io yer ae Ici 
tCiiteall uy sip cared mabe on ieee 
TOTE-SAW costs only $39.95 with sood-coniag| ‘blade TAlso send following metol- 


[cutting blodes: 
1 Cl fine-teoth $1.50 eoch 
S$} 1 sodium tat 312000, 

50 #0. 


_. BURGESS TOTE SAW CUTS ALL THESE! 
rt el «2.4 Plnten»Ppeed (Any Ticket) 
Scooer Bran» Cau rons Abweiooa © Wraveit toy ee 
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LEFAX’::.." 
SIZE 


TECHNICAL DATA BOOKS 


LEFAX DEPT. PS-5 


Pouring solvents or “additives” down the throat © 
of @ carburetor will not clean 
GUMOUT forced-flow carburetor cleaning does @ 
ihe job right because it reaches the places that 
need cleaning most: the idle system, high-speed © 
system, gos and air pastages—even those all- © 
important ait bleeds. You get immediate» 
improved engine performance ...more @co- g 
nomical performance. 

OUMOUT ond KIT, $3.95 


comolete 
GUMOUT rents. $1.50 


aching parts ete, Cor 
pi ferything=—rods, unit. €) 
ahleld, directions, $6.45 plus O0¢ postage, Flame 


eanory or aoidering, cutting, brazing $9.99 
Complete ‘with carbona, ‘brian roda, lux. 
$2.00 deposit on €-0-0. Buy direct anil nave: 
ESSAY MFG, ©0., Dept. 47, Quincy 69, Mast 


Superaenasive! 
Srevton 


leoding Avie 


OM 
today for FREE ils: 
trated 46:page Corburetor 
Handbook 


GUMOUT DIVISION 
Jefining Company 

id Ch JP PRECISION RADIATION INSTRUMENTS 
2235 PS 5 1A BREA, LOS ANGELES 16, CALIF, 


"New Life” battery. rejuvenator 
‘stops build-up of plate sulfates». keeps bat: 
{ery automatically charged. Use lights, heater, 
radio, ax much as you like. Get faster 


‘Money back guarantee. Rush §1.00 to: 
0, + 111hY Calton Rd, Cleveland 21, O10 


eS PUNCH PRESS 


STEWART-WARNER 


MOTOR MINDER 


Economical 


Checks engine performance on-the-road Heh sam 
Shows how to save gas, avoid repair bills! | is 
If he drives, here's the perfect Christmas gift! ~  SSFEBG ete motor. Write for free ticular, 


‘The Stewart-Warner Deluxe Custom Model Motor ALVA F. ALLEN, Dept PS, Clinton, Missouri 
‘Minder checks engine performance-as he drives ! 
See how to str-e-t-c-h gas mileage. This combina- 
tion engine analyzer and driving gauge shows 
performance of plugs, valves, carburetor, mani- 
fold, piston rings, ete. Warns of trouble. Tllumi- 
nated Dial. Simple installation. 


only 81095 


Was the gitt (OF money order for 10.95. Motor 
‘thot pays for itself! Minder will be sent prepaid ! 


STEWART- WARNER 


Instrument Division, Dept. P-114 
1840 Diversey Parkway, Chicage 14, 
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See the Greatest Show on Earth with this 


GIANT ASTRONOMICAL TELESCOPE 


Delivered ready for pee Has 43%, 


semen AEBS, 


IDEAL AS A XMAS GIFT 


DRILL, SAW, REAM 


STOPS FOGGY WINDSHIELDS 
NEW Chemical Mitt 


Automotive Background 
and Executive Ability 


Manufacturer and marketer of nationally- 
advertised line of automobile products now 
expanding operation here and abroad. L 


utors needed to warehouse and adminis 
growing dealer network. If you have organiza- 
tional ability and are financially responsible, 
write for details. 

Your inquiry held in confidence; Write: Box 
PS-11, 
Calif. 


10418 Venice Blvd, Culver City, 


| Opportunity for Men with 


Look for the Channellock line when you're 
shopping for hand tools. Channellock pliers 
offer features that you can't get with other 
makes. And when you buy a Channellock 
plier, ask to see the full line— you'll find a 
style and model to do any job better. 


ES GY ds, 


CHAN ye, LOCK 
TRE ruseR oEsION THAT 


LETES ALL oTMERS 


‘CHAMPION DEARMENT TOOL CO, © MEADVILLE, PA, 
NOVEMBER 1954 28] 


WAR SURPLUS sect GAVE ss 9O° "yaw AIR COMPRESSOR 


Save 38.451 Ge 


ee PI GENERATORS. 


Wy 10 FF. Incnesenrs 


SS 


ALSO AVAILABLE! 


IMMEDIATE DELIVERY! $1 


ROBERTS ELECTRIC CO, Dept. 


MAKE YOUR OWN FOUNTAINS, 
LAKES, RIVERS, WINDOW DISPLAYS 


S tne 


USE YOUR BENCH™SA 


For JOINTING & CUTTING mouLoINGs PAS 


AIRBORNE SALES CO. wwe. vert. PS1154 
8501 Stellar Drive, Culver City, Calif 


BIG PROFITS Assembling and Installing 
Buckeye Combination Storm 
and Doors-Glassand Screens | SMOOTH 

1 Factory-to-you in knock-down form |S "=, DOWEL RODS 


© Redwood or aluminum—ll sixes 
© Glass and screen interchangeable 


Each sine packaged seporcely , 
ith obs bine! Sion rrigieskt 


E, Dept. 4-5 


(202 Burton §. 
12 Grand Rapids, Michigan 


282 rorutar science 


MAKE BIG MONEY! 


N in your @ own back: 


MAKE UP TO $75 A DAY 
IN YOUR OWN BUSINESS 


rca at Se 
Lach ncn 
mT v xs 


‘sox stu ree vou BUY macht 
5) REFUNOED. IF YOU BUY LATER. 


“PLYwooD BOAT KITS | 


bs] 2h 397 
129 


TAFT M. 
636 39h 
WHEN WRITING TO ADVERTISER 
PLEASE MENTION POPULAR SCIENCE 


WARNING! 
Insure now against Anti-freeze 
loss and engine overheating 


CLEAN OUT RUST AND SCALE WITH NEW IMPROVED 


«DU PONT COOLING SYSTEM CLEANSER 


‘To prevent costly spill-over and boil- 
away, clean out your radiator before 
adding anti-freeze. Du Pont Cooling 
‘System Cleanser gets rid of rust, scale 
and grease quickly, safely, surely. No 
reverse flushing necessary. 


pe) 
PREVENT LEAKS AND SEEPAGE WITH 


2 DU PONT COOLING SYSTEM a 


Your cooling system may seem 
watertight, yet still have tiny 
pinholes through which perma- 
nent anti-freeze can “creep. 
‘To eliminate the threat of this 
wasteful seepage, simply pour 
Du Pont Cooling System Sealer 
into your radiator. It finds and 
closes the holes . . . can’t clog or 
harm hose or metal parts. 


ASK ABOUT THE COMPLETE DU PONT PRE-ANTI-FREEZE SERVICE 
‘at your service station or car desler today 
land ansure trouble-free driving this winter, 


DU PONT No 7. PRODUCT! 
From Chemical Research . . . For Easier Car Care 


THROUGH CHEMISTRY 
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Under the Beauty... 


STRENGTH OF STEEL 


Fm 


u 
F 


IDEAL LAWNMOWER 
SHARPENER 


eiWvete for catslog to 


ROOT HEATH Co, 
1, Plymouth, Ohio 


*G@ 


HEAD CAN'T FLY OFF!_-No more bother with 
loose or splintered handles. Estwing Unbreakable 


CAR SNOW PLOW 


CLEARS ROADS & DRIVEWAYS 


Tools are forged in one piece from tough tool 
steel . .. no welds or joints. You'll like the gen- 
vine leather grip proven most comfortable and 
durable. 

INDIVIDUALLY 
GIFT BOXED 
Horner $3.45 


AT ALL ie 
HARDWARE STORES 


Write for FREE catslog 
CO. DEPT. NM =: ROCKFORD, ILL. 


ZSanta Says: 
“yc "A WONDERFUL HOBBY 
WORKSHOP GIFT’ 


ESTWING | 


(ed 


| Vaart DADO 
with AZQULePe sawine wasuers 


Cut 40 smooth, accurate, parallel grooves — any 
angle, with your present saw blade. Dial desired 
with Micromatic adjustment. 


WARREN WASHERS COMPANY 


24 POPULAR SCIENCE 


TERRIFIC VALUES 


“DO-IT-YOURSELF” 


TOOL KITS | 


NOW ON SALE AT YOUR LOCAL DEALER 
The RUGOL CO., New York 13, New York 


HARDWOOD LEGS 


FOR YOU-MAKE-IT FURNITURE 


“en eat 
Baca 
hace BENS 
MAKE IT YOURSELF ... 
PLATFORM ROCKER _ 
FOR KIDDIES { 


W MACHINERY CO. 
Ea 14, eourt 


Foo SA75 
rouni 


CARPENTER JUVENILE FURNITURE 


7.0. BOX 1449 Dept. B BIRMINGHAM, ALA. 


NAIL THIS WEATHERSTRIP on the bottom of your 
overhead-type garage door 


© Seals out rain, snow, dust and drafts. 

© Seals in heat. Pays for itself quickly. 

* Cushions door closing. 

* Protects door bottom against rotting. 

© Prevents splintering and glass breakage. 


SOLD IN LEADING HARDWARE 


Box 1092, Cleveland 2, Ohio 


iss. for Stanstrip as checked below. 
Oar. $295 Com. $3.29 O16 Ft. $5.90 
(Other lengths to 20 Fly, 37¢ per Ft) 


ORES 
an 5 
HAROWEVERY WHERE 


ARROW METAL PRODUCTS CO. 
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do it faster...better! 


PLIERS, 
CHISELS, 
PUNCHES, 
SNIPS, 
‘ADJUSTABLE 


the torchthat TELEPHONES 


Desk Stand Style 


does it all! 


© Here's the hotest, handiest, 
lightest hand torch ever... with 
six interchangeable burners and 
tips from which to choose. In- 
stant flame! Instant heat! Uses 
low-cost Prepo Fuel in the con- 
venient throw-away tank, Each 
tank lasts for hours of continu 
‘ous full-flame use, 


REPO CORPORATION 


WISCONSIN 


GOLD-SILVER-COINS 


ily located with new Lightweight 
I-Scope Detector performs 
fowest price, monthly payment 
FREE LITERATURE 
FISHER RESEARCH LAB., INC. 
PALO ALTO. 


Your Kitchen Cabinets? 
Add the distinctive beauty of 
McKinney Forged Iron Cabinet Hardware 


‘A complete line of quality Fé Iron Cabinet 


wil black, Swedish (relieved) iron und Olde Copper, 
Beautiful results on either natural or painted w 
‘surfaces. Buy at your hardware dealer's. POCKET 


SEND 10e AND COUPON FOR BOOKLET TO: AMAZING NEW. 


245.P5 Taunton, Buffalo, N. Y- 


RADIO 


r =| 
McKINNEY MANUFACTURING CO. | | 
1715 Liverpool Street, Pittsburgh 33, Po. PS | 
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I : 


crore. MAIL SALE 32 =e | SUPER SPECIAL 


Sc] ARMY PARTS CLEANER 


20": Complete. 
Rowe; hydrate Sid lft 
over'$i25-. . Prepaid 


PUMPS. 


VALVES—SYSTEMS. 


BURDEN SALES COMPANY 


Holds ‘Tight 


atc your doalor fe 


Get Our Big Manual of 


‘‘HARD-TO-GET’” ITEMS 


[For home craftsmen, wood workers, industrial art 
partments, furniture repair’ men, hebbyists, cabinet 
‘makers, otc. Send only 50¢ today for your 


Get your FREE copy of “HOW TO CUT CLASS,” H 
MAIL COUPON TODAY H 

Dept. 130 | 

130 Coit Irvington, WN. J. H 
1 
t 
1 
I 


a 


alent ‘CONSTANTINE & SON, i ne, 


4707 East 135th St. New York 84, 


ADDRESS. 


THE NEW DALTON Model D-500 ELECTRIC 


PORTABLE JIG SAW 


sear, reduction. «AT 


searg, pardened ghee 
olor Torvgopl running. ‘outa brome Bear 
ile ferme eeareer rough the center 
HBElin’ cBolue Unitas well as bowing sawdust from 


CUTS wood — plastics — metal 
Eingartes ‘ours hse ruber "and 
AT SAWS circles — curves — straight 
Mes“ inetleate’ destess. 


Big, re 4 


T-YOU 


BOICE-CRANE con "ANY 


944 Contrel Avs. 


Bee Bere, pL ANS 50+ 
ae 


lost any typeof boat 


It’s Easy to Take Better Photos! 


Eirst Popular Selence camera book in 10 years! 286-page 


POPULAR SCIENCE MONTHLY 


it. 1154, 353-4th Ave. New York 10,N. Y. 


NSAP SAVE 3807 
SUR BARGAINS ‘over 200 b% Vala 


rea" ‘nce tn 
ball ‘SHAW (MFG. CO. eC 


streamilned 255" 
slog. eter foes 
EE 


STORM WINDOWS AND DOORS 


Send for FREE “Do-It-Yourself” Book-Psmis4 
INC. 


U-FAB-IT-URSELF, 


Worthington, Ohio 


COMBINATION SCREEN-STORM WINDOWS & DOORS « CASEMENT 
PICTURE- BASEMENT WINDOWS » SCREEN DOORS & SCREENS 


EXTRA MONEY— YOUR OWN BUSINESS 


Golden Opportunity te Own & Operate your Own 
ioe Basie”. «Inthe lucrative field of Herdwore, Hond Too 


. . MAKE EXTRA MONEYIII! SEND $1. DEPOSIT F 
YOUR DEALER'S CARD, ond receive your new 1955 GIANT CATALOG AT NO EXTRA CHARGE, 
51. Refunded on first purchase or returned to you if you ore not 100% sail 


‘SILVO HARDWARE CO. DEPT. PS — 108 MARKET ST. PHILA. 6, PENNA. 


BUILD YOUR OWN PORTABLE BAR mos s3'c0 


al Xmas Gift—Suitable For Indoors or Outdoors 


Easily stored or transported. Bottle, Glass and Towel 
Racks, Requires only hand tools. 


Comotere Osssictal tet $1.00 oFii%o 
GENERAL PRODUCTS CO., DEPT. 11, 2321 HARDER ROAD, HAYWARD, CALIF. 


HAVE FUN! MAKE YOURSELF A FINE 


GRANDFATHER CLOCK DIRECT CURRENT WELDE 


AC Transformer Welder Prices 


Motor-Generator WELDER 


te Motor or Engine Required| 
‘Tous REG. VALUE $350.00 


area enim LOCK CO. wom pi 
1, Minnwopelis 16, Mian. 


You'll be delighted 


a 
Make Money Manufacturing ~ ] | 


Concrete Drain Tile 


BOA" Pl Toate 


200 Amp. WELDER 


hi 
the clay tile people have to pass along. Net results 
concrete tile can sell for less, 


ae 
in home building, reclamation provects, 
ighway construction, and many other purposes, 
Tile made on the Champion are outstanding in quality 
‘uniform and truly ound. All izes up 
giz, Sametet. Bony to make, because the Champion 
fachine is simple, compact, and requires no 
{abor. Business fs & low-investment opportuni 
ible on terms. Write for catalog. 


CONCRETE EQUIPMENT CO. 
521 Ottawa Ave., Halland, Mich. 


IN CANADA: DUNN MASONRY MACHINERY LIMITED | FREE Catalog of Motors and Electrical Equipment 
972 Dundes Highway, Cockle, Ont. ROBERTS ELECTRIC CO., Dept.5-227, 849W. Grand, Chicago 22, I. 
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BUILD IT OF PLywoop: EVUIUReH Ti roe 


§ Mak 10 INCH 10" TILT/ARBORSAW 6! 
lake your own Binet 
ave TILT ARBOR SAW : 


" rd i} % Complete KIT 


Bay Bey gander 
siiy with 


Enos bodae te 
GILLIOM POWER TOOLS, 


Money back 
‘guarantee, 


pe 
ele, tole sisoys 
fomaing oval, Cuts hard or soft woods up to 396 inches 
ick. Cuts 2x65 in 249 
Rips wide or narrow 
Is, mitre 


Centric Suspension adjusts blade instantly for helght and | VYKE MFG. CO., $-2439 15. ST. Denver 2, Colo. 
Axial Motor Drive keeps belt pat 


Fence stays par 
mee ee oes FOR ROAD EMERGENCIES. .Sensational 


TAD Rayerstoray, Pemperensa 3 TIME-N-CAR SAVER! 
AUXILIARY FUEL AND ELECTRICAL SYSTEM THAT 
In the kitohen /g) STARTS” TO WORK IF YOUR CAR "CONKS” OUT! 


A few drops of highly penet 
3-IN-ONE make appliance 


better. It never gums up 
ny oils do. 


UE SUSE: a 


ATTENTION ALL MOTORISTS 
ok written especially for the average car 

pular Se new 256-page manual for 

‘ond repair of your car, ALL ABOUT YOUR 

follow, practical, illustrated 


ALL ABOUT YOUR CAR shows you how t 
repair trouble, remo 


se 
/ GLOUCESTER, MASS. il Da sa ERENT 
ft ar N.Y. 10, N.Y. 
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RECLAIMO  rosor's most 
‘Advonced OIL RE-REFIMING filter 
FOR CARS, TRUCKS, TRACTORS 
Continuously cleans and RE 


Us. BUREAU 
OF, STAND: 
ARDS, Bl, 34 


loime’” story end details of ‘our 
‘ordinary 90 DAY NO-RISK TRIAL OFFER. 


Dept. P11 Chicage 30, 
1757223, 1934654, 2008473. 


$54.50 
cheese | | 
Gare 50, MH. 


DIRIUIS MACHINE SHOP "T", 1423-25 Stnd Ave, 


FAST ~ ACCURATE ~ 


INCREASES DEPENDABLE 


rons BEAVER MFG. CO. 


. 
‘Sew Machine Div, 13- = 
151s “AVE. + INGLEWOOD, CALIF. © 


308-PAGE 


valve-packed ALLIED 
TV & RADIO CATALOG 


world’s most com, 
ELECTRONIC SUPPLY GUIDE 


Everything for Experimenters, 
Builders, Amateurs, Servicemen, 
Engineers & Hi-Fi Specialists 

Get ALLixp’s big 308-page Catalog 
featuring the world’s largest sclec- 


tions of latest top-quality electronic 
equipment at lowest, money-saving 
prices. See the newest in custom TV 


FM and AM tuners; High Fidelity 
jystems and components; recorders 
and phono equipment; Amateur 
supplies; test instruments; builder 
kits; industrial electronic supplies 
—plus thousands of parts, tubes, 
tools and books. Get everything, get 
‘more for your money—send today 
for your FREE 1955 ALLIED Catalog! 


Ultra-modern facil 
SERVE YOU BEST ~ypr STOCKS 


ae |, 
ALLIED RADIO 


ALLIED RADIO CORP., Dept. 7-LL-4 
100 N. Western Ave., Chicago 80, Illinois 


ORush rage 1955 autiep 308-Page Catalog. 


Name. 


Address. 


! City__Zone__State_____ } 
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WHEN IT COMES TO WOOD 
FILLERS THERES NO 
SUBSTITUTE FOR PLASTIC woop! 


Plastic Wood is stronger—resists weather. Sands 
down to a smooth, hard finish. Professional 
craftsmen have preferred Plastic Wood for more 
than 50 years because it takes paint, varnish 
and other finishes best. Will not chip, crack or 
peel... won't pull away! In cans and tubes. 


{n Natural and 8 wood colors! 


SAVE MONEY! SAVE SERVICE CALLS! 
CHECK ALL TV, RADIO & PICTURE TUBES 
with this VISULITE TV TUBE CHECKER 


STAR FUSE CO., 237 Canal St., New York 43, N.Y. 


EN Dee ROUBLE 
REPLACE ING REGULATOR 


Min Al «REGULATOR 
ota, ING ee INAUTO 1ONITION. 
SINCE THE SELF-STARTER 
SS ORIVE WITH OR WITHOUT BATTERY 

100,000 MILE HONEY BACK GUARANTEE 


SciENTIFIC ELECTRIC Co. ear nA 


Wash Tubs, Cars, ters. Fanos #7 pumps 7500 eo. 420 
75” gh oF 1600 gph. from 25° wel. Sturdy restos ley 
meal. Sa Bade impeller. %" net, Yo" cult. Sundard Boe 

threaded ies any Yo fo Yh HP. Moto. Wil not leak o¢ 


‘log, Wonla garantie, Send ehh, 0, o sent ©.0.0. Owes 


irate, Fl Tass, Ow Wel Water. Heaey dey #8 parps 7000 a. 


(ro on cd purse. Send chec,M.O, or eat €0.0 ‘tI 
Free Catalogue Gear Pumps Large Cartrfugal. 2 Pees 
ad Shallow Well Pumps, Sump 


MOORE MANUFACTURING co. 


SWEDESBORO NEW JERSE 


ne 


Wonder-Paste makes 


fon furniture, trim, floors, 
fete. At paint and 
hardware stores. 


PASTE < 


for leoftet ond 
ing problem 
‘Witson-imperialCe., 121 Chestnut St, Newark 5, M1. 
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SURPL U Ss SALE 
395 as mua mi ‘ins.00 


WARD J. NOLAN, PULASKL NEW YORK 


"THE ORIGINAL "PACKAGED 


‘Over 100 Modern 
patterns. Racing 


Catalog plus boat 
EiMing handbook send $1.00. 


BUFFALO 7, N.Y. 


CUSTOM.CRAFT (DEPT 8 


“DO IT 


YOURSELF” 
IT’S EASY 
WITH 


KESTER 


SOLDER 


Soldering’s really @ “einch’ 

Hime-tested, reliable KESTER 

FREE! "Soldering Simpl 1é-page how 

fortolder booklet. AI your dealer ar write dir 
KESTER SOLDER COMPANY 

4254 Wrightwood Avenue Chicage 39, Iilinots 


64" 


FLEXIBLE SHAFT iri 


WOVEN WIRE CORE oni 


" L, C. DOWNEY CO. ~ Dept. 5 


2004 TRAYMORE AVE, PHILA 18, PA 


OnLy, 


$14.75 


tab. tectery 


FOUR-WAY WELDER CO., Dopt. F3. 
1810S. Federal St. * Chicago 1 


NEW INSTRUMENT 
FINDS URANIUM } 


BARRON Drill Press TOOLS 


FOR WORKSHOP AND 
INDUSTRIAL USES... 
ion built woodworking tools 


= Hi-Speed Router Bits— 
sinders & Drum Sanders 


ROTARY PLANER Shaver Fences — Spindle Adapters oy 
jench Vises. Many. si ndigpensabl 
Planes + Rabbets for accurate, useful, versatile work 


Tenons + Panels shop use, Every toa! sold on com / 
Routs + Bevels plete satisfaction or your money /) FRB, 

Bese uetscur aire beaie” /Won EF 
Only $G-50 Ask tor special folder — "24 


‘ouncere Extra Uses for Your DrillPress.” 


BARRON TOOL CO. INC. 
354 Architects Bldg., Detroit i, Mich. 


o¢/ 


HERE'S YOUR COMPLETE 
POWER TOOL WORKSHOP 


FOR 


FACTORY 
To You 


@ TRY SUPERSHOP FREE 
@ WE PAY FREIGHT 
e@ YOU BE THE JUDGE 
@ EASY PAY PLAN 


© Why does Power Tools Inc. make such an unusual 
offer? Our business is manufacturing and selling 
power tools like 


ence with hundreds of th 
of people regardi 
workshop requ 
shop meets these requirements, 
This has been proven, 


ion of direct sell. 
d design and 


to 

your door and if it does 
not satisfy you, you return 
I you 

ou pay 


ayments 


Mail the handy coupon — 
or send a postcard. We'll 
mail you colorful brochures 
on Supershop—and full 
details on the FREE TRIAL 
HOME OFFER. Absolute- 
ly no obligation. 


POWER TOOLS INC. stor. wisconsit 


+ BELOT 


1 Send me your FREE brochures on Supershop and | 

! on. Vom cndec oe ooligetons 
— 

oo -| 

| Avoress. 1 

Lom. | 
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How Much Did 
You Learn? 


By Stanford E. Taylor and 
Helen Frackenpohl 
Washington Square Reading Center, New York 


1. A disadvanta; lage of the new German 
“rubber-hub” wheels is that they 
a, tend to turn eccentrically 
b, are unsafe at high speeds 
¢, are not as beneficial on old cars 


Be 


In ultrasonic machining, in one sec- 
ond the cutting tool delivers 

a. 1,000 strokes 

b, 10,000 strokes 

c, 25,000 strokes 


3. In 1980-90, Col. Bernt Balchen pre- 
dicts, no flight will take longer than 
a. one hour 
b. two hours 
¢. three hours 


4. Pontiac has ieprored its cooling sys 
tem in °55 m 

the flow of the water 

igh-velocity water pumps 

tdopling's new honeycomb radiator 


5. There is less surface noise in hi-fi 
recordings since the use of 
a. antistatic plastic 
b. a heated cutting stylus 
c. reduced groove width 


NEXT MONTH... 


From Autos to Mobiles 


It's a big ig jump from changing an auto fuse to 


building a decorative, hanging mobile for your 
Christmas tree, but you'll be able to do both after 
reading ‘December Porutan Sctence. MONTHLY. 

In one of many articles that will be devoted 
to automobiles in this fact-packed holiday issue, 
E, F. Lindsley will tell you how to avoid costly 
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Now you can sample how much you remember of 
the useful and interesting information packed into 
this issue of Popuar Science Montuty. Answers 
to the questions are printed just below the quiz. 
“After each answer is a page reference to the arti- 
cle on which the question was based. 


6. Amateur weather observers can spot 
a’ storm coming if the temperature 
a. suddenly drops 
b. fluctuates 
©. unexpectedly rises 


7. An unusual bonus with John R. Lin- 
ders’ house-warming heat pump is its 
a. ability to cool the house, too 
b. very low consumption of electricity 
€. appetite for a wide variety of fuels 


The big reason for the ’55 Stude- 

baker's flashy performance is its 
horsepowersto-weight ratio 

Bi dow peace travel poretla 

¢. streamlined silhouette 


8. 


9. In Russia, the percentage of young 
preps majoring in science is about 


ae 
¢. 60 


10. The speed of an electric clock is con- 
trolled by a 

a, mechanical governor 

b. synchronous motor 

¢. electrically energized tuning fork, 


120; 4 
9. 


Pp. 130: 5. b=p. 1 
“ios; 10, b=p. 2 


electrical breakdowns and what to do if trouble 
Joes occur. 

Mobiles? They're art with a capital “A”—the 

latest thing in decoration for modern homes. But 


you don’t have to be a longhair to like them. An 
expert will show you how to make one—in the 
form of a handsome Christmas tree. 


This one 


{TON ACM AN 


4£7T-BNH-NLTW 


SAVE MIDDLEMAN reorirs LESS THAN WHOLESALE 
mr? BUY at INE 6000, MT 


factory prices 


$299.50 
$359.50 


| CONDITIONARE BARN FANS 
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TURRET 
LATHES 


South Bend Lathe —1" collet 
capacity, 1614° foods, 48 ide 
foods, 48 ca cutting feeds. 


Bose Price $3190 


South Bend Precision Turret Lathes keep 
efficient the machining of small duplicate 
parts. Their remarkable accuracy and posi- 
tive controls simplify the holding of close 
tolerances with only normal machine hand- 
ling care. Finishes are commonly produced 
that otherwise would require additional 


operations. Simplicity of tooling makes job 
changes quick and economical. Wide 
ranges of power feeds and thread cutting 
feeds assure maximum efficiency on every 
job. They are particularly suited for second 
operations. Available in 3 sizes: 1” collet 
—16" swing; 1” collet—10" swing; 14’ 
collet-—9" swing. 


Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 


SOUTH BEND LATHE = South Bend 22, Indi 
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Regular $7.95, MARK Til HI-POWER German 
™ Binoculars yours 
at ¥% price! 


Now a8 


only REG. 
7.95 


} A Wonderful 
Wonderful Xmas Gift! 


See up to 
18 MILES! 

@ Balanced Center Focusing 
@ Water Protected Case 
@ Genvine Optical Lenses 
© Lightweight Steel 
©@ Changeable Sun Lenses 


The ONLY Binocular 
With Changeable Lenses! 


CASE 


relatives! Rush 


There’s only one... 


~ onESTONE 
Gs 


preeze 


ask for it by name...make sure you get il 


NEW LOW PRICE 80¢ in quart cans 
WAS $3.75 


The terms Prestone”?, “Eveready and "Pr 
NATIONAL CARBON COMPANY - A Division of 


